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MNOACHUTEJBHASA 3AIINCKA
PabGouas mporpamMma 10 XUMUU Ha YpOBHE CpelHero oOiero oOpa3oBaHUs
pazpabotana Ha ocHoBe demepambHoro 3akoHa oT 29.12.2012 Neo 273-®3 «O6
obpasoBanuu B Poccuiickoii ®Denepauun», TpeOOBaHMI K pe3yibTaTaM OCBOCHHS
benepanbHOit o0Opa3oBaTeIbHOM pOrpaMMbl CpeHEro o01u1ero
obpazoBanusa(®OIl COQO), mnpencraBieHHbIXx B ®DenepaabHOM TOCYIapCTBCHHOM
oOpaszoBarenbHoM  craHmapre COO, ¢ yuérom KoHuenmuu  mpenojaBaHus
yueOHOoro mpenMera «XuMmus» B 00pa30BaTENbHBIX OpraHum3anusax Poccuiickoil
@denepanuu, peaqu3yONMX OCHOBHBIE 00pa30BaTelIbHBIC TMPOTPAMMBI, H
OCHOBHBIX  ToJio)keHuid  «CTpareruu  pas3BuThsg  BocnuTaHuss B Poccuiickoii
®denepanun Ha mepuon g0 2025 roga» (Pacmopstkenue IlpaButenbcrBa PD ot 29.05.
2015 Ne 996 - p.).
XuMHUs Ha YpOBHE YIIyOJNEHHOTO W3YYCHHS 3aHUMACT BaXXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTo oOpaszoBanus ywammxcs 10-11 kimaccos.
N3yuenue mpeamera, peaiusyemMoe B yCIoBUAX U] depeHIIUpOBAHHOIO,
npoguiIbHOTO  00y4YeHHs, MPU3BAHO  OOECHeYuTh  00IIe00pa30BaTEIbHYID U
OOIIEKYIBTYPHYIO TOATOTOBKY BBITYCKHUKOB INKOJBI, HEOOXOAUMYIO IS
aJanTaldd UX K OBICTPO MEHSIOUIUMCSl YCJIOBHUSIM KH3HU B COIIMYME, a TaKXke i
OpOJOJKEHUs OOyYeHHs B OpraHM3alUsaX MpOPECCHOHANBHOIO 00pa3oBaHusA, B
KOTOPBIX XUMHUS SBJISETCS OJTHON M3 MPHUOPUTECTHBIX TUCIIUTUINH.
B nmporpamMe 1m0 XMMHUM Ha3HaYeHUE TpeaMera «XHUMHUS»  TOTydaeT
NOAPOOHYI0  MHTEpPHpETalMi0 B  COOTBETCTBUUM C  OCHOBOIOJATrarolUMHU
nonoxkenuamu  OPI'OC  COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH, COJEpiKaHus,
pe3ysibTaToB OOyYeHHS W TpPeOOBaHMA K YpPOBHIO TIOATOTOBKH BBITYCKHHUKOB.
CBUIIETEIHCTBOM TOMY  SBISIOTCS  CIICAYIOIIME BBITIOJHSAEMBIE TMPOTPAMMOI 1O
XUMUU QYHKIUU:
e iH()OPMAITMOHHO-METOIUYECKAS, peanuzarus KOTOPOi o0ecreynBaeT
MOJIyYCHUE TPEACTABICHHUS O IMENAX, COJCpXKaHWUHM, OOIIell CTpaTeruu
oOydJeHHUs, BOCIUTAHUS W PA3BUTHSA OOYYAIONIUXCS CPEACTBAMHU TIPEIMETa,
M3y4aeMOoro B paMKaX KOHKPETHOTO MPOuUIIs;
® OpraHM3alMOHHO-TUIAHUPYIOLIAs, KOTOpast npeIycMaTpruBaeT
OTIpEe/ICIICHNE. TPHUHIUIIOB  CTPYKTYPHPOBAHUS W  MOCIEIOBATCIIBHOCTH
U3y4YCHHST y4yeOHOro MmaTepuaja, KOJUYECTBEHHBIX H KAYeCTBEHHBIX €ro
XapaKTePUCTUK; TIOAXOM0B K (OPMHPOBAHHIO COJACPKATCIBHOH OCHOBBI
KOHTPOJS ¥ OIEHKH O00pa30BaTelIbHBIX JOCTIKEHUH OOydYarommxcsi B
pamMKax HMTOTOBOM aTrTecTalii B (GOpME EIWHOTO TOCYIapCTBEHHOTO
PK3aMeHa 10 XMUMHH.

[Tporpamma st yriayOn€HHOT O U3yUYEHUS! XUMUU:



® YCTAaHaBJIMBAET WHBAapPUAHTHOE peIMETHOE COJIEpKaHue,
o0s3aTeNibHOE IS U3y4YeHUs B pamKax OTJEIBHBIX
npoduei, peycMaTpUuBaET pacnpeieseHue U
CTPYKTYypUpOBaHUE ero o KJlaccawm, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUSAM/pa3zenaM Kypca,

e aéT MPUMEPHOE paclpelelicHue y4yeOHOro BpEeMEHH,
PEKOMEHIYEMOTO0 JJIsl U3YUYEeHUS OTACIbHBIX TEM,;

e [IpeajaraeT MPUMEPHYIO MOCIEI0BATEILHOCTh U3yUEHUsI  y4eOHOro
MaTepuaa C y4ETOM JIOTUKH OCTPOEHHUS Kypca,
BHYTPHIIPEAMETHBIX U MEXKIPEIMETHBIX CBS3CH;

e 1aéT METOAMYECKYI0 HMHTEPIPETALMIO ILeled M 3aJad H3y4YCHHs
npeaMera Ha yriayOJ€HHOM ypOBHE € Y4YETOM COBPEMEHHBIX
MPUOPUTETOB B CHUCTEME CpeaHero  oOmero  oOpa3oBaHus,
coJiepKaTeIbHON XapaKTePUCTUKHU TUIAHUPYEMBIX PE3yJbTaTOB
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOTPaMMBbl CpEeIHErO
o01ero o0pa3oBaHus (JIMYHOCTHBIX, MeTanpeIMEeTHBIX,
NpEeJIMETHBIX), a Takke C Y4YETOM OCHOBHBIX BHJIOB Yy4eOHO-
[0O3HABATEJIBHBIX  JIEUCTBUMU oOy4arIerocs IMOOCBOCHUIO
COJIEp>KaHUA MpeaMETa.

[To Bcem Ha3BaHHBIM IMO3UIMSAM B TPOrpaMME MO XHUMHH TMPEIyCMOTPEHA
MIPEEMCTBEHHOCTh C OOyYE€HHEM XUMHUM Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus. 3a MpeleNaMHd YCTAaHOBJIEHHOW MNpoOrpaMMol MO  XUMHH
00s13aTeTbHON (MHBApUAHTHOM) COCTABJIAIONICH CONEp)aHUs y4eOHOTO mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATUBHOW COCTaBJISAIONICH,
KOTOpasi JAOJDKHA OMNPENEsThCS B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTO
npodurst oOydeHusl.

B coorBercTBHM ¢ KoHUenTyalbHbIMM mnojoxkeHusmu OI'OC COO o
Ha3HAUYEHUU TPEIMETOB 0a30BOro M YriyONEHHOrO YpOBHEH B cHCTEME
mubdepeHIupoBaHHOTO 00yUYeHMsI Ha YPOBHE cpeaHero oOmero oo0pa3oBaHUs
XUMHST Ha YpOBHE YriyONEHHOrO W3yYEHHs HaIMpaBlIeH Ha peaau3aruio
NPEEMCTBEHHOCTH €  MOCJIEAYIOIMIMM  ATaliOM  MOJYYeHHS  XMUMHYECKOIo
o0pa3oBaHUS B paMKaxX U3Y4YCHHS CICIHAIbHBIX E€CTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCUUIUIMH B BY3aX U OpPraHu3alsaX CPEeIHEro nmpopecCUuOoHaIbHOTO
oOpa3oBaHusi. B 93Toll CBs3u wW3ydeHHE TMpeaMeTa «XUMHUS» OPUCHTHUPOBAHO
NpEeUMYUIECTBEHHO Ha  pacHIMpeHue U  YIUIyOJIeHHEe TEOpPeTHYECKOW |
NPaKTUYECKOW MOJITOTOBKU OOYYarOMIMXCs, BHIOPABIIUX OMpeneaéHHbIN npoduib
oOy4YeHHUs, B TOM YHUCIIE C NMEPCIEKTUBOMN MOCIEIYIONIEro MONTYYEHUS] XUMUYECKOTO
o0Opa3oBaHusl B opraHu3anusax mnpodeccuonansHoro obpaszoBanus. Hapsny ¢ atum,
B cBere TpeboBanuit ®I'OC COO k 1muIaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
denepanpHONi 00pa30BaTENBLHON MPOTPAMMBI CPEIHETO 00ImEero o0pa30BaHUS
U3ydyeHue ImpeaMera «XUMHUS» OPHUEHTHUPOBAHO TaKXkKe Ha pelIeHHe 3aaay



BOCIIUTAHUS M COLMAIBHOTO Pa3BUTHUSL OOyyaroluxcs, Ha (OPMHUpPOBAHHE Yy HUX
OOIICUHTEITICKTYaIbHbIX YMEHHM, YMEHUU palMOHATU3alUUd Y4eOHOTO Tpyna H
000OMIEHHBIX  CIIOCOOOB  JEATENBHOCTH, MMEIOMIMX  MEXKIUCIUILTUHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocTaBnsiromiiMu npeaMeTa «XUMHs» Ha YpPOBHE YIUIYOJIEHHOTO M3y4eHHUS
ABISAIOTCS  yriyOnéHHble Kypchl — «Opranuwdeckas xumusi» u «OOmas u
Heopranuueckas xumus». [lpu onpeneneHun MoaxXoA0B K OTOOPY U CTPYKTYpHOU
OpraHM3alMy COJAEpKAaHUS ATUX KypCOB B NpPOrpaMMe IO XHMHUH 32 OCHOBY
npusATbl nojoxenuss OI'OC COO o paznuuusax 06a30BOro U yriayoJa&HHOTO
YPOBHEW U3y4EHUS MPEAMETA.

OcHoBy cozaepxkaHusi KypcoB «Opranudeckas xumus» u «OOmas #u
HEOpraHuyeckasi XUMHUS» COCTaBISAE€T COBOKYMHOCTh MPEAMETHBIX 3HAHUU U
YMEHHM, OTHOCSAIIMXCS K 0a30BOMY ypPOBHIO M3Y4YEHHUS MpeaMmeTa. JTa CUcTeMa
3HaHUWA TIOJYy4YaeT OMNpPENEIEHHOE TEOPETUYECKOE JOMOJIHEHUE, IO3BOJSIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIMA 00bEM  (DAKTOIOTUYECKOTO
Matepuana. Tak, Ha YIIyOJEHHOM YpOBHE H3ydeHHUs MpeameTra obecreyeHa
BO3MOXXHOCTh 3HAUUTEJIBHOTO YyBEJIWYEHUS O00bEMAa 3HAHUH O XUMHUYECKUX
AJIIEMEHTAaX U CBOMCTBaX MX COEJAMHEHHH HAa OCHOBE PACIIMpPEHHUs U YriyOJeHus
NPEJCTABICHUI O CTPOCHUM BEIIECTBA, XMMHUYECKON CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKAHUS PEaKIUi, pacCMaTPUBAEMbIX C TOYKU 3PEHUS] XUMUYECKOU KUHETHKU
U TepMOAMHAMUKU. HM3ydeHue mnepuoandeckoro 3akoHa U Ilepuognueckon
CUCTEMbl XUMHUYECKHX  JJIEMEHTOB 0a3upyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUAX O CTPOCHUU aToMa. XHUMHUYECKas CBS3b
OOBSICHSIETCS C TOYKH 3PEHHUS SHEPTeTUYECKUX U3MEHEHU MpHU €€ 00pa3oBaHUM U
pa3pylIeHnH, a TaKXkKe C TOYKU 3pEHUsi MexXxaHU3MOB €€ oOpaszoBanus. M3yueHue
TUTIOB  peakiui JomojiHsAeTcss GOpMUPOBAHUEM MpEACTaBICHUNH 00
ANEKTPOXUMHUYECKUX MPOIIeccax U ANEKTPOJIM3E PacIIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHuyeckoil XMMHHM MpPH PACCMOTPEHUU PEAKLIMOHHON CIOCOOHOCTH
COCIMHEHUH yaenseTcs 0coboe BHUMAaHHUE BOMpocaM 00 3JIEKTPOHHBIX I heKTax,
O B3aUMHOM BJIMSIHUHM aTOMOB B MOJIEKYJIaX M MEXaHU3MAaX PEaKIUil.

Ocoboe 3HaueHWe UMEEeT TO, YTO Ha COACpKAHHE KypCOB XUMUU
yri1yOnEHHOTO YPOBHS U3YUEHHMS JUIsl KJIACCOB ONpeneaeéHHOro npo@uis (riaBHbBIM
o0pa3oM Ha UX CTPYKTypy H XapakTep [IOTMOJHEHUH K oOmel cucreme
HpPEIMETHBIX 3HAHWI) OKA3bIBAIOT BIUSHUE CMEKHBIC TpeaMeThl. Tak, Hampumep,
B COJIEp)KaHUM TMpeAMEeTa Ui KJIACCOB XMUMHKO-(pu3nueckoro mpoduis Oobiioe
3HayeHue OyIyT MMETh 3JEMEHThl yueOHOro Martepuana no obmeil xumuu. [Ipu
U3yYeHUW IMpeaMeTa B JAaHHOM CiIydae akIeHT OyJeT caelaH Ha OOLIHOCTh
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHasi TeopHs (MOJEKyJsipHas Teopus B (U3HMKE), 3aKOHBI COXpPaHEHUS



MacCbl M DHEPIHH, 3aKOHBl TEPMOJMHAMHUKH, OJJIEKTPOJIM3A, IPEACTABICHUSI O
CTPOCHHH BEIIECTB U IPYroE.

B TO xe BpeMs B coaepKaHUM IpeAMeTa Il KJIACCOB  XUMUKO-
Ouosiornyeckoro npo¢uis OONbIIMN yAEIbHBIA BeC OyneT MMEThb OpraHUYecKas
xuMus. B 3TOM  ciaydae  mpenocTaBisieTcss  BO3MOXKHOCTBH — JUIsl  OoJee
OOCTOSITEJIBHOTO ~ PAacCMOTPEHMsI XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTrMYECKOM CHUCTEMBI, B COCTaB KOTOPOW BXOHAT, K MPUMEPY, TaKHUE
CTPYKTYPHbIE KOMIIOHEHTbI, KaK JHUMNHJIbI, OEJKH, YIJEBOJbI, HYKIECHHOBBIC
KHCJIOTBI U Jpyrue. lIpu 3TOM 3HaHMSA O COCTaBe M CBOWCTBAX IPEACTABUTEIECH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUIECTB CIIYXKaT OCHOBOW JUIsl HW3YyYEHUS
CYLIHOCTH MPOLIECCOB OTOCUHTESZA, AbIXaHUS, TUILEBAPEHUSI.

B nmane QopmupoBaHHs OCHOB HAyyHOTO MHUPOBO33PEHHs, OCBOEHUS
00II€HayYHbIX METOJIOB MTO3HAHUS U OIBITA MPAKTUUYECKOIO MPUMEHEHUS HAYYHbIX
3HaHUWA M3ydeHHe npeaMera «XUMUsS» Ha YrIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBS3X C Y4YeOHbIMM TNpeAMETaMHU, BXOASIIMMU B COCTaB
npeaIMeTHbIX obOnacteld «EcTecTBeHHO-Hay4yHble HOpeaMeThl», «MaremaTuka Hu
UHpopMaTUKa» U «Pycckuil sI3bIK U TUTEPATYypay.

[Ipu wm3ydenun ydeOHOro mnpeamera «XUMHs» Ha yriayOJIEHHOM YypOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOTO W CpeaHero obmiero oOpa3oBanus (Ha 0a30BOM
YPOBHE), 3a/1aueii MEepBOCTEIICHHON 3HAYMMOCTHU SIBISICTCS (POPMUPOBAHUE OCHOB
HAyKM XUMHUHM KakKk o00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, NPAKTHUYECKOU
JESTEIIBHOCTH YEJIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOW KYJIbTYpHL. Penienue
TOW 3aJaud Ha YIIIYOJIEHHOM YPOBHE HW3Y4YEHHMs MpeaMeTa Mpeanosiaraet
pean3anuio TaKuX LEJIeH, KaK:

[0 (QopMUpOBaHHME TMPEACTABICHUNA: O MAaTepUATbHOM E€IUHCTBE MUPA,
3aKOHOMEPHOCTAX M MMO3HABAEMOCTH SIBICHUH MPUPOJbI, O MECTE XUMHHU B
CHCTEME €CTEeCTBEHHBIX HayK M €€ Beayuied poiu B obOecrnedeHuu
YCTOMYMBOTO  pa3BUTHS ~ YEJIOBEUECTBA: B  pEIICHUHM  MpodiieM
AKOJIOTHYECKON, PHEPreTUIECKOW M TMHUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJUIMHBI, CO3IaHUH HOBBIX MaTepUajoB, HOBbIX HCTOYHUKOB YHEPrUH, B
obecrieueHN PalMOHAIBHOTO MPUPOIONOIb30BaHus, B (OPMHUPOBAHUU
MHUPOBO33PEHHUSI W OOIEH KyJIbTypbl YEJOBEKa, a TAaKXKE JKOJIOTMYECKH
000CHOBaHHOT'O OTHOIIECHHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM CpPE/IE;

[J OCBOGHHME CHUCTEMbl 3HAaHMHM, JeEXalMX B OCHOBE XHMHUYECKOU
COCTaBJIAIOIIEH €CTeCTBEHHO-HAYYHOI KapTUHBI MUpa: (yHIaMEHTaTIbHBIX
NOHATHM, 3aKOHOB M TEOPUH XMMHHM, COBPEMEHHBIX IPEICTaBICHUN O
CTPOEHMHM BEIIeCTBA HAa pa3HbIX YPOBHSIX — aTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAaJMOJIEKYJSIPHOM, O  TE€PMOJMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAaHUS XUMUYECKHX PpEaKLHid, O



XHUMHUYECKOM PaBHOBECHH, PACTBOpPAaX U JUCIEPCHBIX cHcTeMax, 00 00Imux
HAYYHBIX TPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

1 popmupoBanue y 00yJaronmxcs OCO3HaHHOTO TOHUMAHHSI
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN a7 OOBsSCHEHUA
KITIOYEBBIX HJIEH W TPOOJIEM COBPEMEHHOW XWMUH, IS OOBSCHEHUS H
NPOrHO3UPOBAHUS SIBICHUH, MMEIOIIMX €CTECTBEHHO-HAYUYHYIO MPHUPOAY;
TPaMOTHOTO pelIeHHs MPoOIeM, CBI3aHHBIX C XUMHEH, MPOTHO3UPOBAHMUS,
aHaJli3a U OLUEHKH C MO3UIUNA IKOJIOTHYECKON 0€30MacCHOCTH MOCIEICTBUN
OBITOBOM M TPOU3BOJCTBEHHON MEATEIBHOCTU YEJIOBEKA, CBSA3AHHOM C
XUMHYECKUM  TPOU3BOJCTBOM, HCIOJIb30BAaHHMEM M  IEepepadOoTKoi
BEIIIECTB;

[ yrayOjieHue  MpeACTaBICHMM O  HAy4dHBIX  METOJax  IO3HaHUS,
HEOOXOJUMBIX I MPUOOPETEHUs] YMEHHI OpPUEHTHUPOBATHCS B MUPE
BCIICCTB M OOBSICHCHUS XUMHUYCCKHUX SBJICHHH, HMMCIOIIMX MECTO B
MPUPOJIC, B MPAKTUYECKOM NEeATETbHOCTH U TTOBCEIHEBHOM KU3HHU.

B mnane peanuzanuu TEepBOOYEPETHBIX BOCHHUTATEIBHBIX W Pa3BHBAIOIIMX
(YHKIMI 1IEJOCTHOM CHCTEMBI CpEIHEro oOlero oOpa3oBaHHsA IMPU U3YYECHHUH
npenMera «XuMUS» Ha  yIIyOJI€HHOM  ypoBHE 0COOYI0 — aKTyalbHOCTb
npuoOpeTaroT TaKue LEIU U 3a/1a4u, KaK:

[ BOCNUTaHHE YOEKAEHHOCTH B TMO3HABAEMOCTH SIBICHHM TPHUPOIDI,
YBOXEHHUS K TPOIECCY TBOpYECTBA B OO0JACTH TEOPETUYECKUX U
MPHUKIAIHBIX HCCICIOBAaHUN B XUMHH, (HOPMHpPOBAHWE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHI HAYKH,

[0 pa3BUTHE MOTHBAIIMM K OOYYEHHI0O U TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIIO M  CaMOBOCIHMTAaHHIO  Ha  OCHOBE  YCBOCHHS
0011IeYETIOBEYECKUX IIEHHOCTEH;

[ pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIICKTYAJbHBIX M TBOPUYECKUX
crocoOHOCcTel oOyvaromuxcs, (OpPMHUPOBAHME Yy HHUX CO3HATEIBHOTO
OTHOIICHHUS K CamMOOOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHUIO YCHEIIHOW MpOo(EeCCHOHAIIBHOM U OOIIECTBEHHOU NESITEIbHOCTH,
OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY 3[0pOBbI0 U TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU;

O (GOopMUPOBaHHE YMEHHW W HABBIKOB Pa3yMHOTO MPHUPOONOIb30BaHNUS,
pa3BUTHUE HKOJIOTUIECKON KYJIBTYpPhI, MPUOOPETEHHE OMbITa OOIIECTBEHHO-
MOJIE3HOM IKOJIOTMUECKON A TeIbHOCTH.

OO11iee yMCIO YacoB, MPEIYCMOTPEHHBIX IS U3YUYEHUS XUMUU HA YTIIyOJIEHHOM
ypOBHE cpenHero obmiero oopazoBanusi, coctapimsier 204 yacos: B 10 kmacce —
102 gvaca (3 yaca B Hememo), B 11 kmacce — 102 gaca (3 yaca B Heaelno).



COJAEPKAHUE OBYUYEHUA
10 KJIACC

OPI'TAHNYECKASA XUMUA

TeopeTnyeckue 0OCHOBBI OPraHUYeCKOl XMMUM.

[Ipeamer W 3HaYeHHWE  OPraHMYECKOM  XHMHH, TPEJICTABICHHE O
MHOT000pa3uu OpraHNueCKuX COCAMHEHHM.

DJEeKTPOHHOE CTPOCHHE aroMa yYIiepojia: OCHOBHOE M BO30YXKIEHHOE
cocTosiHMsI. BasleHTHbIE BO3MOKHOCTH aToMma yriepojaa. XuUMHUYecKas CBsI3b B
OpraHWYECKUX COCAMHEHUsX. Tumbl TUOpUAM3ALMU aTOMHBIX  OpOuTaei
yriepoaa. MexanuzMmbl 00pa3oBaHUsl KOBAJIEHTHOUW CBsi3U (OOMEHHBIN U JIOHOPHO-
aKLEeNTOpHbIN). TuNBl TEPEeKpbIBAHUS ATOMHBIX OpOUTalel, G- U T-CBS3M.
OpnunapHasi, [BOMHAas W TpoiHas cBsA3b. CrocoObl pa3phiBa CBS3€l B MOJIEKYJax
opranmdyeckux BemiecTB. I[loHstue o cBOOOAHOM paaukaie, Hykiaeopuiae u
ANeKTpoduIe.

Teopuss cTpoeHus opraHuueckux coeauHeHur A.M. bByrtiaepoBa u
COBPEMEHHBIE MPEICTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHWYECKUX COeAUHEHUU. MOJICKYIsIpHbIE U  CTPYKTYypHbIE  (POPMYJIBL.
CtpykTypHble (OpMYJIBI  Pa3IMYHBIX BHUIOB. pa3BEPHyTas, COKpalléHHas,
ckenetHad. WM3omepus. Buasl u3oMepuu: CTPYKTypHas, HPOCTPAHCTBEHHAs.
DnekTpoHHbIC YPPEKTH B MOJIEKYJaX OPraHMYECKUX COCAMHEHHUH (MHIYKTUBHBIN
1 Me30MepHbIH 3 (HeKThI).

[IpeacraBnenue o kinaccupukaluu oOpraHudeckux BemecTB. [loHsTue o
dbyHkuroHanpHOU rpymme. ['omonorus. 'omonorudeckue psajasl. CucTeMaTHUYeCKast
HoMeHKaTypa opranndeckux coeauHenuit (IUPAC) u TpuBHanbHbIC Ha3BaHUS
OTJIETIbHBIX MPEICTABUTEINECH.

OcoOeHHOCTH M KiIaccHU(PUKALUA OPraHUYeCKUX peakiui. OKHUCIUTENIbHO-
BOCCTAHOBHUTEJIbHBIC PEAKIIMU B OPTaHUYECKOW XUMHUH.

OKCHEpPUMEHTAJIbHBIE METOAbl HW3YYEHHS BEUIECTB W UX TMPEBPAIICHUN:
O3HAKOMJICHHE C O0Opa3laMu OpraHMYeCKHX BEIIECTB M MaTepuajaMh Ha HX
OCHOBE, OMbBITHI [0 MPEBPAIICHUI0 OPraHMYECKUX BEIIECTB NPH HArpeBaHUU
(mnaBieHue, OOyrJiMBaHWE M TOPEHHE), KOHCTPYMPOBAHHE MOJACICH MOJICKYI
OpPraHUYECKHUX BEILIECTB.

YriaeBoaopoabl.

Anxanbl. ['oMoornueckuii pssl alkaHoB, o0mas GopMyna, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ ajlKaHOB, SP°-
ruOpuaun3anus aToOMHBIX opOuTaneit yriepona, o-cBsi3b. dusmueckue cBONCTBa
AJIKAHOB.



XVMMHUYECKHE CBOMCTBA QJIKAHOB. PEAKLUHMHM 3aMELICHUs, HW30MEpPHU3aLUH,
JNETUIPUPOBAHNUs, UUKINW3ALUN, TUPOJIN3a, KPEKUHra, ropenus. [IpeacraBnenue o
MEXaHU3ME PEAKLIUN PaJUKAIBHOIO 3aMEILECHMUS.

Haxoxaenue B npupoje. CriocoObl MOTyYeHUs: 1 IPUMEHEHHUE aJTKaHOB.

[Muknoankansl. O61mas Gopmyna, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI W XHMHYECKHX CBOWCTB MajbiX (IUKJIONPONAH, IHUKIOOyTaH) W
OOBIYHBIX (I[MKJIOTICHTAH, IMKJIOTEKCaH) IHMKJIOATKaHOB. CHOCOOBI MONydeHHS |
IIPUMEHEHNE [UKJIOAIKAHOB.

Anxensl. ['oMonoruyeckuii psiig ankeHoB, oOmias (GopMynia, HOMEHKIATypa.
DIEeKTPOHHOE M  HNPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKeHOB, SP>-
ruOpuan3anus aTOMHBIX opOWTaneil yriepoaa, o- M m-CBA3U. CTpyKTypHas H
reomerpudeckas (IUc-TpaHC-) u3oMmepusi. @DHU3HYECKHE CBOWCTBA AJKCHOB.
XVMMHWUYECKUE CBOMCTBA. PEAKLUHU IPUCOCIUHEHHUs, 3aMELICHUS B O-IIOJIOKEHUE
OpU JBOMHOM CBs3M, NONMMEpU3auuud U okucieHud. IIpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakiiy Ha JBOMHYIO CBA3b. CrOCOOBI MOJydYeHUsT U MPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankagueHoB (CONpsKEHHBIE, U30JUPOBaHHbIE,
Kymyaupogannwvle). OCOOCHHOCTH dIICKTPOHHOTO CTPOCHHS M XUMHYECKUX CBOMCTB
compsik€HHBIX  nueHoB, 1,2- w  l,4-mpucoemmnenue. I[lommmepusamms
COMPSKEHHBIX 1MeHOB. CIOCOOBI MOJTyYEHHUS U IPUMEHEHHE aIKaJAUEHOB.

Ankusbl. ['oMonoruueckuil ps ankuHoB, oOuiast popMmyna, HOMEHKIATypa U
MU30MepHs. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJKMHOB, SP-
ruOpuan3aus aTOMHBIX opOuTaneil yriepona. Ou3ndeckue CBOMCTBA ATKUHOB.
XVAMHMYECKME  CBOWCTBA.  PEAaKUMM  NPUCOCAMHEHUS,  JUMEpU3ALUU U
TPUMEPU3ALMH, OKUCICHUA. KUCIOTHBIE CBOWCTBA AIKWUHOB, UMEIOIINX KOHIIEBYIO
TpOHHYIO CBs3b. KauecTBeHHbIE peaklMi Ha TPOWHYIO CBS3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHHE AJIIKUHOB.

ApomMaTtudeckue YriieBoIopoabl (apeHbl). ['OMOIOTHYECKUI psJl apeHOB,
obmas gopmyna, HOMEHKIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHE MOJIeKyIbl OeH30sia. DU3NYECKHe CBOWCTBA apEHOB. XHUMHUYECKHUE
CBOMCTBa O€H30JIa U €r0 TOMOJIOTOB: PEaKIIMK 3aMEIleHUsI B OCH30IbHOM KOJIbLIE
YIIEBOAOPOAHOM pAJMKAJE, PEAKUUU TPUCOEAUHEHUS, OKHCIEHHE TOMOJOTOB
oenzona. IlpencraBneHne 00 OpPUEHTUPYIOIIEM JCHCTBUU 3aMECTUTENEH B
OCH30JbHOM KOJIbIIE Ha TMpUMEpPe aJKWIbHBIX pPaJUKaIOB, KapOOKCHIbHOM,
TUIPOKCUIBHOW, aMHUHO- M HHUTPOTPYIIBI, aTOMOB rajnoreHoB. OcoOeHHOCTH
XMUMHYECKHX CBOMCTB cTupoia. [lomumepusanus cruposna. CrnocoObl MONMyYeHUs U
IIPUMEHEHNE apOMATUYECKUX YIIIEBOIOPOIOB.

[Tpuponnsiit ra3. I[lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslit yronb u mpoaykTsl ero nepepadotku. CrnocoOsl nepepadoTku HedTu:



MEePEroHKa, KPeKUHT (TepMHYECKHH, KaTaIUTHYECKHUH), PHU(QOPMHHT, MUPOIH3.
[TponykThl nepepabOTKH HEPTH, UX TPUMEHEHHUE B IPOMBIIIIIEHHOCTH U B OBITY.

['enernyeckas CBsI3b MEXKAY PA3IMYHBIMH KJIaCCAMH YIJIEBOAOPOIOB.

DJNEKTPOHHOE CTPOEHHME TaJOreHIPOU3BOIHBIX YIJIEBOJOpPOI0B. Peakuuun
3aMEIIEHUsI TaJloT€éHa Ha TUAPOKCOTPYIILY, HHUTPOrPYMIy, LHAHOIPYINY,
amuHorpymmy. JleficTBue Ha TrajlOreHIpOU3BOJIHBIE BOJHOTO M CIHMPTOBOrO
pacTBopa ménouu. B3zaumonelcTBUE IUTrallOr€HAJIKaHOB C MarHUEM U IUHKOM.
[TonsTue 0 METaJUI0OPTaHUYECKUX COCMHEHUSX. Hcnonp3oBaHue
raJlOTEHIPOU3BOIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHUKE M IPU CHHTE3E
OpPraHMYECKHX BEUIECTB.

OKcliepuMEHTalbHbIE METOJbl HM3YYEHHSA BEIIECTB W HMX MPEBPAILCHHIA:
u3yyeHue (PU3NYECKUX CBOWCTB YIJIEBOAOPOJOB (PaCTBOPUMOCTD), Kaue€CTBEHHBIX
peakuuii yrieBoJOpOJOB pa3IUYHBIX KiIaccoB (oOecuBeYMBaHHE OPOMHON WU
MOJIHOM BOJBI, PAacTBOpa I€pMaHraHaTa Kajus, B3aUMOJECHCTBHE alleTUIEHA C
aMMHUAYHBIM pacTBOpoM okcuma cepedpa(l)), kadecTBeHHOE OOHapyXKCHHE
yIJepoja W BOXOPOJA B OPraHMYECKUX BEIIECTBAX, IIOJYYCHHE OTWICHA U
W3Y4YEHHE €ro CBOWCTB, O3HaKoMieHHe ¢ Koyuekuuamu «Hepte» m «Yrompy, ¢
oOpa3liaMu  MJacTMacc, KaydyKOB M pE3UHBl, MOJEIUPOBAHHE MOJEKYII
YIJI€BOAOPOI0OB U TaJIOT€HITPOU3BOAHBIX YIJIEBOIOPOIOB.

Kucaopoaconep:xanue oprannyeckue coeJHHEHHS.

[IpenenvHbie oxHOaTOMHBIE CcHUpPTH. CTpoeHHEe MoJeKyn (Ha mpumepe
METaHOJla M 0JTaHoja). [ oMmosormveckuid psn, oOmas ¢Gopmyna, HU30OMepwHs,
HOMEHKJarypa M  kinaccupukauus. Dusnueckue CBOWCTBA  MpPEIENIbHBIX
OJTHOATOMHBIX CHHUPTOB. BoaopoaHble CBSI3U MEXIYy MOJEKYJIaMU CIHPTOB.
XUMUYECKUE CBOMCTBA: pEaKIUU 3aMELIEHUs, JeruapaTauud, OKHUCIICHUS,
B3aMMOJICCTBUE C  OPraHMYECKMMHM W  HEOPraHWYECKUMHU  KHCIOTaMH.
KauecTBeHHas peakuust Ha OJHOATOMHBIE CIMPTHI. J[€MCTBHE ITaHONIA U METAHOJIA
Ha opranu3Mm uenoBeka. CrnocoObl TOJyYEeHUS W NPUMEHEHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocThie 3¢upsl, HOMEHKIaTypa U n3oMepusi. OCOOEHHOCTH (PUBMUECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaTOMHbIE CIHUPTHI — STWICHIJMKONb W TIUUEpUH. PuU3nyeckue u
XMMHUYECKHE CBOMCTBA: pPEaKlMU 3aMEUICHUs, B3aUMOJACHCTBUE C OpraHUYeCKUMU
U HEOPraHMYECKHMMM KHUCIIOTaMH, KAadeCTBEHHAs peaklus Ha MHOTOAaTOMHBIE
cnupThl. [IpencraBieHne o MexaHM3Me peakUUid HYKIEO(UIBHOIO 3aMEIEHUS.
JleiictBue Ha opranu3Mm 4yenoBeka. (CnocoObl TMONydyeHUS H NPUMEHEHHUE
MHOTI'OQTOMHBIX CIIUPTOB.

®enon. CTpoeHuE MOJIEKYJbl, B3aMMHOE BIIMSHHE THUIPOKCOIPYIIBI H
OeHzonbHOTO siapa. Pusnyeckue cBoiicTBa (enona. OCOOEHHOCTH XUMHYECKHX



cBoiicTB (penona. KauectBeHHbie peakiuun Ha ¢(enon. TokcuuHOCTH (eHona.
CrniocoObI nmonyyeHus u npuMmenenue penona. Genondopmanbaeruayas cMoa.

KapOonunbHbie COeIUHEHUS — allbJIETUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPyNHmbl. ['oMooruyeckue psiapl albJIErHJI0B U KETOHOB, OO0IIas
dopmyna, uzomepuss U HoMmeHKIatypa. Dusnyeckue CBOICTBAa ajabJETUAOB U
KETOHOB. ~ XHMMHWYECKHE  CBOMCTBA  aNbJETUIAOB W  KETOHOB.  PEAKUUH
npucoeanuHeHusl. OKUCIECHUE albJEeTU0B, KAUECTBEHHBIC PEAKIIMU Ha aJbJETU/IbL.
CriocoObl MOTyYEHUS! U TPUMEHEHHUE allbJETHIOB U KETOHOB.

OAHOOCHOBHBIE TpeeNibHbIE KapOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOCHHS
MOJIEKYJ KapOOHOBBIX KHCIOT. M30mMepust u HoMeHkaTypa. Pusnueckre cBONCTBA
OJIHOOCHOBHBIX MPENENbHbIX KapOOHOBBIX KHUCIOT. BomOpoiHBIE CBSI3U MEXIY
MOJIEKYJIaMH KapOOHOBBIX KHCIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOICTBA,
peakiusi dTepuUKAlUK, PEAKIUU C Y4acTHEM YIJIEBOAOPOJHOIO pajHKaia.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KHCIOTHL. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CJIOXHBIX 3(dupax. MHorooOpa3ue KapOOHOBBIX KHCJIOT.
OCcoOEHHOCTH CBOMCTB HENPEIEIbHBIX M apOMATHYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpeicraBuTenn BBICIIUX
KapOOHOBBIX KHCIIOT: CTEapuHOBas, MAJIbMUTUHOBAs, OJICUHOBAs, JUHO/E8AS,
JUHONIeH08ast KUCIIOThI. CriocoObl MOyYeHUs U MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upsl. ['omonoruueckuit psia, obmas ¢opmyna, HU30MEpUs H
HOMEHKJIaTypa. DuU3nNdeckue M XUMHUYECKHE CBOMCTBA: THAPOJIM3 B KHUCIOW U
LIEJIOYHOM CpeJie.

Kupsl. CTpoeHue, puznyecKre U XMMHUYECKUE CBOMCTBA KUPOB: THAPOJIU3 B
KUCJION U mienoyHoi cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COACPKAIIMX OCTATKH
HeMpeAeIbHBIX KUPHBIX KUCIOT. JKUpBI B IPUpO/IE.

MpbLta Kak COJU BBICIITUX KaPOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBUE.

OO6mas xapakTepucTka yriaeBojoB. Knaccudukamnus yrieBogaoB (MOHO-, IH-
U TonMcaxapuibl). MoHocaxapuIbl: TIIFOKO3a, (pPyKTO3a, TrajakTo3a, pudo3a,
ne3okcupr6o3a. du3nuecknue CBOMCTBA M HaXOXACHUE B Ipupoae. DoToCHHTES.
XUMHUYECKUE CBOWCTBA TIIFOKO3bI: PEAKIIMUA C YYACTUEM CIIUPTOBBIX U aJbJECTUIHON
IpyNIm, CIUPTOBOE M MOJOYHOKHUCIOE OpokeHue. [IpumeHeHHE TIIOKO3BI, €€
3HAQYEHUE B JKU3HEACATEIBHOCTH OpraHuszMa. Jlucaxapuisl: caxapo3a, MajbTo3a U
nakTo3a. BoccTaHaBiMBaKOIIME M HEBOCCTAHABIMBAIONIME qucaxapuiabl. ['uaponus
nucaxapunioB. Haxoxaenue B npupojae u npuMmeHeHue. [lonucaxapunpl: kpaxmai,
[NIMKOTeH U uesuitojo3a. CTpoeHue MaKpOMOJIEKYJl Kpaxmala, TJHUKOT€Ha U
neuoso3sl.  dU3nueckue CBOMCTBA Kpaxmala W IEJUTI0JIO3bl. XHUMHUYECKUE
CBOMCTBAa Kpaxmajia. THAPOJW3, KaueCTBEHHAsi peaKuus C HOJAOM. XHUMHUUYECKHUE
CBOMCTBA LIEJUIIOJIO3bI: TUAPOJIN3, MOdydyeHue 3PupoB uettonao3bl. [loHstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BuCKO3a, areTaTHBIN IETK).



OKCIIEpUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX MPEBPAIICHUI:
PacTBOPUMOCTh Pa3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHCJICHUE 3TUJIOBOTO CHHUpPTA B albJACTH] HA PAaCKAIEHHON MEIHOM IMPOBOJIOKE,
OKHCJICHHE ATHJIOBOTO CHUpPTa JIUXPOMATOM Kaius (BO3MOXKHO HCIOJIb30BaHUEC
BUJIEOMATEPHAIOB), Ka4eCTBEHHBIE PEAKIMM Ha albJeruabl (C THIPOKCHIOM
auammuHcepeopa(l) wu  ruapokcumom  meam(ll)), peaknus  TaMNepuHAa €
rugpokcugoM Meau(ll), XuMmuueckne CBOWCTBA pacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa TIIIOKO3bI ¢ ruapokcuaoM Mmenu(ll), B3ammopeiicTBue
KpaxMajia ¢ MOJOM, PEIICHHUE SKCIECPUMEHTAIbHBIX 3a7a4y Mo TeMaMm «CHIupThl U
(penonsl», «KapOboHoBbie KUCTOTHI. CI0KHBIE 3PUPBI».

A3oTcoaepikaniue OpraHudecKue coeJuHeHM .

AMUHBI — OpraHWYeCKHe NPOM3BOAHBIE amMMHuaka. Knaccudukamnus aMUHOB:
anudaTHIeCKue MW apoMaTHYECKHEe;, TICPBUYHBIC, BTOPUYHBIC M TPETHYHBIC.
Ctpoenue moiiekyl, oOmas (opmyna, M3oMepus, HOMEHKJIATypa U (PuU3NUECKue
cBoiicTBa. XMMHUYECKOE CBOMCTBA ann(aTHYECKUX aMUHOB. OCHOBHBIC CBOMCTBA,
ATKWIAPOBAHUE, B3aWMOJICMCTBUE NEPBUYHBIX AMHHOB C A30THCTOM KHCIIOTOMW.
Conm anKuIaMMOHMS.

AHWIIMH — TpeACTaBUTENIb aMHUHOB apomaruueckoro psga. CrtpoeHue
aHuwiIMHA. B3anMHOe BiMsHUE TpyNn aTOMOB B MoJIeKysie aHmiIMHA. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWwIMHA. KadecTBeHHBbIE peakuuu Ha aHuUiIuH. CrocoObl
MOJIyYeHUSI W TpUMEHeHHe anudaThuyeckux aMuHoB. [lonmyueHune aHWIMHA U3
HUTPOOEH301a.

AmMunHokuciotsl. HomeHnkiarypa u uzomepus. OTaeiabHbIe MPeCTaBUTEIN 0.
AMUHOKHCJIOT. TJMIUH, ajaHuH. @Dusnueckue CBOMCTBA  aMHUHOKHMCIOT.
XUMHUYECKUE CBOMCTBAa aMUHOKHCIOT Kak aM(OTEpHBIX  OpPraHUYECKHUX
COCIMHCHUHN, peakuus MOJUKOHJCHCAIMN, OO0pa30BaHWE NENTHUIHON CBS3H.
buonornueckoe 3naueHne aMMHOKHUCIOT. CHHTE3 U TUPOJIU3 MENTUIOB.

benku kak npuponHble noiauMepsl. [lepBuuHas, BTOpUYHAs U TPETUYHAsS
CTpyKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJKOB.: THUIAPOJU3, JACHATypallus,
KaueCTBEHHbBIC PEaKIIMU Ha OCJIKH.

OKCHEpUMEHTAJIbHBIE METOAbl H3YYEHHUS BEUIECTB W UX MPEBpallleHUM:
pacTBopeHue O€NKOB B BOjE, JeHaTypalus OCIKOB MPU HArpeBaHWH, LIBETHHIC
peaknmuu Ha OCIKH, peHIeHHe OKCICPUMEHTAIBHBIX 3aJad 10 TeMaM
«A30TcoaepKale OpraHUYECKUE COETMHEHUS u «Pacmo3HaBanue
OPTraHUYECKHUX COCTUHEHU.

BbicokoMosIeKRyJISIpHbIE COCAMHEHMSI.

OCHOBHbIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISPHBIX COCIMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3AIMHU, CPEIHSS MOJICKYJIsIpHas



macca. OCHOBHBIE METObl CHHTE3a BBICOKOMOJEKYJSIPHBIX COEIMHEHUM —
HOJIMMEpHU3aLUs U TOJIUKOH IEHCAIMS.

[TonumepHble Matepuansl. IlmacTmacchl  (MOJMATHIIEH, MNOJUIPONUIEH,
HNOJUBUHWIXJIOPU,  TMOJHUCTUPON, IMOJUMETHIMETAKPUIAT, MOJIUKapOOHATHI,
NOJMATUIICHTEpePTaNnaT). Y TUIN3aus U iepepaboTKa MiIacTHKa.

DnacToMepsl: HaTypalbHBIN Kay4yK, CUHTETUYECKUE KayuyKu
(OyTaaueHOBBIH, XJIOPOIPEHOBBIN, U30NPEHOBBIN) ¥ CHIMKOHEI. Pe3uHa.

BosokHa: HatypanbHble (XJIOMOK, MIEPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKUE (KAIlPOH U JIaBCaH).

[Tonumepst CHEIUaIBLHOTO Ha3HAYCHUS (Tedion, KEBJIap,
ANEKTPONPOBOAIINE MOTUMEPHI, OMOpa3IaraeMple OJTUMEPHI).

OKClepUMEHTAIbHbIE METOJbl M3yYEHHUs BEIIECTB M HX NPEBpPALIECHUMN:
O3HAKOMJIEHHE C oOpa3lamMH HNPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB, pEIICHHE 3KCIEpUMEHTaNIbHBIX 3amau no Teme «Pacmno3HaBaHue
IUIACTMACC U BOJIOKOH.

Pacuérnnie 3amaun.

Haxoxzaenne MonekynspHOi (OpMyJbl OPraHMYeCKOro COEIUHEHUS IO
MAacCOBBIM  JIOJIIM  3JIEMEHTOB, BXOJSALUIMX B €ro COCTaB, HaXOXJEHUE
MOJICKYJISIPHON  (OPMYJIBI OPraHMYCCKOTO COCAMHEHHS 10 Macce (00BEMYy)
NPOJIYKTOB CrOpaHusi, 1O KOJIMYECTBY BemiecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkMM W/WIM HCXOJHBIX BEIIECTB, YCTAaHOBJIEHHE CTPYKTYpPHOH (QOpMYJIbl
OpPraHMYECKOr0 BEIIECTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CHOCOOOB
NOJIyYEHUs, ONPEIECIECHUE JOJIM BBIXOJA IPOAYKTAa PEAKLUUU OT TEOPETHUECKHU
BO3MOXHOTO.

MexnpenMeTHBIE CBSI3H.

Peanuzanus MeXnpeIMETHBIX CBA3EH NPU U3YYEHUU OPTaHUYECKOW XUMUU B
10 knacce ocymiecTBIsS€TCS Yepe3 HCMOJIb30BaHME Kak OOIIMX EeCTECTBEHHO-
HAYYHBIX TIOHSATHH, TaKk W TOHATHUW, TPHUHATHIX B OTIACNBHBIX TpEAMETax
€CTECTBEHHO-HAY4YHOT'O [IUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MOHATHUS: SABJICHUE, HAYUYHbIN (haKT, runoresa,
TEOpHs, 3aKOH, aHallu3, CHUHTE3, Kiaccudukaius, HaOI0JEHUE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJIENIb, MOAEINPOBAHHUE.

®duszuka: Marepus, aroM, OJJEKTPOH, TMPOTOH, HEWUTPOH, MOJIEKya,
HHEPreTUYEeCKHil ypOBEHb, BEIECTBO, TeJl0, OO0BEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3MUECKHE BEIUYMHBI, €AMHHIIBI W3MEPEHHs, CKOPOCTb, 3HEPrus,
Macca.

buonorus: kneTka, opraHum3M, DJKOcuUCTeMa, Owuocdepa, MeTaboau3M,
HACJIEJICTBEHHOCTb, aBTOTPO(HBIA U TeTEPOTPOPHBIA THUMN MUTAHUsS, OpOKEHHE,



¢oTocuHTE3, MABIXaHWE, OEJKH, YTIEBOMABI, JKUPHI, HYKJICHHOBBIC KHUCIOTHI,
(hepMeHTHI.

['eorpadust: mose3HbIe HCKOTaeMble, TOIIIIUBO.

TexHonoruws: THIIEBBIE TPOAYKTH, OCHOBHI PAlMOHATHHOTO THUTAHUS,
MOIOIITUE CPEACTBA, MAaTePUAIIBI U3 HCKYCCTBEHHBIX H CHHTETHYECKUX BOJOKOH.

11 KUIIACC

OBIIAA U HEOPTTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH.

Atom. CocraB aTOMHBIX fAep. XUMHAYECKUHN 3ieMeHT. M3oronsl. CTpoeHue
ANIEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAHTOBBIE YHCJIa. DHEPreTUYECKUE YPOBHH U
noJypoBHHU. AToMHBIe opOuTanu. Knaccupukamus XMMHUECKUX JIEMEHTOB (S-, p-,
d-, f-a;mements). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OpPOMTAJIAM.
DNeKTpOHHbIE KOH(UTypallud aTOMOB 3J€MEHTOB MEPBOr0—4ETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, 3JIEKTPOHHbIE KOH()UTrypalHu HOHOB.
DIIEKTPOOTPULIATENBHOCT.

Ilepuoanueckuii 3akoH U [lepuoanueckas cucTeMa XMMUYECKUX JJIEMEHTOB
J.1. Menneneera. CBsi3b nepuoanyeckoro 3akona u Ilepuogmueckoil cHUCTEMBI
XUMUYECKHX  JJIIEMEHTOB C COBPEMEHHOM TEOPUEHM  CTPOEHUS  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHYECKHUX AIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX M CJIOXHBIX BEIIECTB MO TIpynmaM H NepuojaM. J3HAYCHHE
nepuoauyeckoro 3akona /(.M. Menneneesa.

XuMuyeckass CBS3b. BuJIbl XMMHUYECKOM CBS3M. KOBaJCHTHAs, MOHHAas,
MeTanuyeckas. MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOM CBSI3U: OOMEHHBIM U
JOHOPHO-AKLENTOPHBIN. DHEprus U AjauHa cBsA3u. [loaspHOCTH, HANPaBIEHHOCTh U
HACBIIIAEMOCTh KOBaJEHTHOM cCBA3U. KpaTHeie cBs3u. BopopoaHas CBA3b.
MexMOJIEKYIISIPHBIE B3aUMOICUCTBHSI.

BasleHTHOCTP M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JIJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJ C UX F€OMETPUYECKUM CTPOCHHEM (HA MPUMEPE COEAMHEHUI
3JIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBneHue 0 KOMIUIEKCHBIX coequHEHUAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBaTeNb, JIMIaHJbl. 3HAYEHHE KOMIUIEKCHBIX COEJUHEHUI.
IToHsATHE O KOOPAUHALIMOHHON XUMUH.

BemecrBa  MOJEKYJNSIpHOTO M HEMOJIEKYJSIPHOIO  CTPOCHHMA.  Twmbl
KPUCTAUTMYECKHUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonatue o gucnepcHsix cucreMax. Mcrtuauble pactBopsl. I[Ipeacrasienue o
KOJUTOMAHBIX pacTBopax. CmocoObl BbIpaXEHHS KOHLEHTpAalMd pPacTBOPOB!
MaccoBas 0JI1 BEIECTBA B PACTBOPE, MOJIIpHAs KOHLEHTpauus. Haceiuennsle n
HEHACHIIICHHBIC pPacTBOPBHI, pPacTBOPUMOCTb. Kpucrannorugparst.



Krnaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. TpuBHUAIbHBIC
HAa3BaHMs OTACJIbHBIX IIPEACTABUTEIIEH HEOPraHUUECKUX BEILIECTB.

Knaccudukanus XuMHUECKUX peakiuil B HEOPTaHUYECKOH M OpraHUYecKoi
XUMHUHU. 3aKOH COXPaHEHHS MAacChl BEIIECTB; 3aKOH COXPAHECHHUS W IMPEBpALICHUS
DHEPTUU MPU XUMHUYECKUX peakIusax. TemroBsie 23p(HEeKThl XUMUISCKUX PEAKIUH.
Tepmoxumuuyeckrue ypaBHEHHUS.

CKOpoCTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB.
['oMOreHHbI€ U TeTEpOreHHbIe peakuu. Karanus u Kkataau3aTopsl.

OOpatumbie 1 HeoOpaTUMBIC peakiuu. XuMUIeckoe paBHoBecue. KoncranTta
XUMHUYECKOro paBHOBecHs. DakTophl, BIUAIOLIME HA IOJIOKEHUE XUMHUYECKOTO
PaBHOBECHSI: TEMIIEpATypa, JABJICHUE U KOHLUEHTPALMU BEUIECTB, YYACTBYIOILIUX B
peakuuu. [Ipunnun Jle [latense.

OnexkTponuTudeckas auccouuanus. CuibHble U cladble  ANEKTPOIUTHI.
Crenenp aucconmanuu. Cpena BOIAHBIX pPacTBOPOB. KHCIOTHAs, HEUTpalibHaf,
mesovHas. Bogopoausiii mokaszarens (PH) pactBopa. ['maponus coseit. Peakim
MOHHOT0 0OMEHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTErneHb  OKUCICHUS.
Oxucinurenb W BOCCTAaHOBUTENb. lIpolecchl OKUCIEHUS W BOCCTAHOBIICHMUS.
Baxxneiie OKHUCIUTENM W BOCCTAHOBUTENU. MeToA 3JEKTPOHHOro OalaHca.
DNEeKTPOIN3 pacTBOPOB U PACIIIaBOB BEILIECTB.

OKCHEpPUMEHTAJIbHbIE METOAbl H3YyYEHHs] BEIIECTB WU HX MPEBPALICHUN:
pPa3JIOKEHHE TEPOKCHIA BOAOPOAA B MPUCYTCTBUM KaTAIM3aTOpa, MOJIEIU
KPUCTAINIMYECKUX PEHIETOK, MPOBEICHUE PEAKIIMI HOHHOTO OOMEHa, ONpeaesieHne
cpeabl PacTBOPOB C TMOMOIIBIO WHAMKATOPOB, W3YYCHUE BIUSHUS PAZIUYHBIX
(GakTOpOB Ha CKOPOCTh XHMHYECKOW peaKIHH | TIOJOKEHHEe XHUMHUYECKOTO
paBHOBECHS.

Heopranuyeckasi XuMus.

[lonoxxenue HemeramnoB B llepuoamyeckol cucremMe  XUMHUYECKHX
anementoB J[.U. MenneneeBa u 0COOCHHOCTH CTPOCHUS WX aTOMOB. Du3nveckue
CBOMCTBa HEMETAJUIOB. AJTOTPONUS HEMETAJUIOB (Ha MpUMEpPE KHUCIOpOAa, CEpbl,
docdopa u yrieposa).

Bonopon. Ilomydyenue, ¢usmveckue U XUMUYECKHE CBOMCTBA. pEaKIMM C
METAJUNIAMM W HEMETa/UIaMH, BOCCTAHOBUTEIIBHBIE  CBOMCTBA. | MIpHIBL
TormnMBHbBIE JIEMEHTHI.

[amorensl. Haxoxnmenue B mpupojie, COCOObl TOMydeHUs, (U3Mdeckue u
XUMUYECKHE CBOMCTBA. ['aloreHoBOxOpoAbl. BaxHenine KUCIOPOACOAEpPKALLINE
COCMHEHUS] TaJOreHOB. JlabopaTOpHBIE M MPOMBINIIEHHBIE CIOCOOBI MONTYYEHUS
rajoreHoB. IIpumenenue rajoreHoB 17} 1704 COCMHEHUM.



Kucnopon, o3oH. JlabopaTtopHble W MPOMBIIIJIEHHBIE CHOCOOBI TOTYYEHHUS
kuciopoga. du3znyeckrue U XUMUYECKHE CBOWCTBA M MPUMEHEHUE KHUCIOPOJa U
030Ha. OKCHJIbI U IEPOKCHUJIBI.

Cepa. Haxoxpaenwe B mpupojge, CIOCOObI TOMYyYCHHS, (PUIHUECKHE WU
xumuueckue cBorcTBa. CepoBomopon, cyiabdumel. Oxcun cepwi(lV), oxcun
ceppi(VI). Cepuucras m cepHas KHCIOTBI W WX coiid. OCOOCHHOCTH CBOKCTB
CEpHOM KHUCIOTHI. [IpruMeHeHne cephl U €€ COCTUHEHUN.

AzoTr. HaxoxaeHnwe B Tpupoje, cCmocoObl MONydeHus, (usnyeckue u
XUMHUYECKHUE CBOMCTBA. AMMHUAK, HUTPUIbI. OKCUABI a30Ta. A30THUCTasl U a30THAs
KUCJIOTHI U UX coiiu. OCOOEHHOCTU CBOMCTB a30THOM KHUCIOTHI. [IpuMeHeHune azora
U €r0 COCIMHEHUU. A30THBIE YAOOPEHHUS.

®ocdop. Haxoxnenue B mnpupone, crnocoObl MONydeHus, (usnyeckue u
xuMmuueckue cpoiictBa. Dochunpr u dochun. Oxcunbl docdopa, dochopuas
kucinora u e€ conu. Ilpumenenue ¢docdopa um ero coeaunenuit. docopHbie
yoOpeHusl.

VYriuepoa, HaxoxiaeHue B OpUpoJe. AJUIOTPONHBIE  MOAMUKAIUY.
@u3nyeckue W XUMHUYECKHUE CBOICTBAa IMPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yrinepogom. Oxcun yraepona(ll), okcun yriepona(lV), yronpHas kuciora u eé
CONM. AKTUBUPOBAaHHBIN yroib, aacopouus. DymiaepeHsl, rpadeH, yriiepoJHble
HaHOTPYOKH. IIpuMeHeHHne MpOCTHIX BEIIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COETMHEHUI.

Kpemuuii. Haxoxnenue B mpupoje, CHOCOObl TOMy4YeHUs, (PU3NYECKUE H
xumuueckue cpoiictBa. Oxcun kpemuus(lV), kpeMHUEBas KHUCIIOTa, CUIIMKATHI
[TpumeHeHne KpeMHMs U ero coequHeHuil. CTeKI0, ero noy4eHue, BUIbl CTEKIIA.

[Tonoxxenue MeraiuioB B llepuognyeckoil cucteMe XMMUYECKUX JIEMEHTOB.
Oco0eHHOCTH CTPOEHUSI JJICKTPOHHBIX 000JOYEK aToOMOB MeTaioB. OOmue
¢u3udeckue cBoiicTBa MeTayuioB. lIpuMeHeHMEe MeTaljIoB B OBITY U TEXHHKE.
CmutaBbl METAIIIOB.

DNEKTPOXUMUYECKUN P HampspkeHud  MmetawioB.  OOmue  crnocoOb!
NOJTyYEHUS METaJIOB! THAPOMETAITYprus, OUPOMETAILTYPTHUs,
anekTpomeTtainyprus. [lonstue o koppo3unm MetamioB. CrnocoObl 3alIUTBl OT
KOPpO3UH.

Obmas xapakrtepuctuka MetamioB |A-rpynmel [lepuoguyeckoil cucTemsl
XUMUYECKUX dneMeHToB. Harpuit u kanuil: mnonyuyeHue, ¢Quzndeckue U
XMMHYECKHE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COETUHEHUN.

OOmas xapakrepuctuka meramioB |lIA-rpynner [leproguueckoil cucTembl
XUMHYECKHX DJIEMEHTOB. MarHuii W KajblMil: nojydeHue, (GU3NYECKHE U
XMMHYECKHE CBOWCTBA, NPUMEHEHHE IMPOCTBIX BEIIECTB M HX COECIHHEHHU.
XKéctkocTh BOJbI U CO0COObI eé YCTPAHEHUS.



ANIOMUHUE: TIONy4YeHHe, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE
OPOCTOTO BEIIECTBA M €ro coequHeHUuH. AMQOTEepHBIE CBOWCTBA OKCUIA WU
TUAPOKCHU]IA ATTFOMUAHUS, TUAPOKCOKOMIUIEKCHI AITFOMHUHUSL.

OOmiass  xapakTepucTHKa MeTauioB 1moOouHbiXx moarpynm  (B-rpymm)
[lepuoanueckoil CUCTEMbI XUMUYECKUX HJIIEMEHTOB.

du3znueckue U XUMUYECKHE CBOMCTBA XpOMa U €ro coeauHeHuil. OKCUabl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel ¥ AMXpPOMAThl, HUX
OKHCIIUTENIbHBIE CBOWCTBA. [losyyeHne u mpuMeHeHue xpoma.

Ou3nueckue W XUMHYECKHE CBOMCTBA MapraHiia W €ro COCIAMHEHHI.
Baxueitimne coeaunenus wmapranna(ll), wmapranna(lV), wmapranma(VI) u
mapranna(VIl). [lepmanranaT kamusi, €ro OKUCIUTEIIbHBIC CBOWCTRA.

Ou3NYEeCKHEe U XMMHUUYECKHE CBOMCTBA KEJe3a M €ro coenuHeHu. OKCHIbL,
rugpokcuasl U con skene3a(ll) u xemesza(lll). Ilonydenne n npuMeHeHHUE Kene3a
U €ro CIUIaBOB.

Pu3nuecKre U XUMUYECKUE CBOMCTBA MEAU U €€ coenuHeHun. [lonyuenue u
MIPUMEHEHNE MEAU U €€ COCTMHEHUM.

[Muuk: momydyeHue, (QU3MYECKUE M XUMUYECKUE CBOMcTBAa. AMQOTEpHbIE
CBOMCTBA OKCHJIA ¥ TUAPOKCHUIA IIMHKA, THIPOKCOKOMILIEKCHI IIUHKA. [[pumMeHeHue
IIMHKA U €T0 COETNHEHU.

OKCHEPUMEHTAJIbHBIE METOAbl HW3YYEHHS BEUIECTB W UX INPEBpALICHUN:
n3ydeHrue oO0pas3IoB HEMETaIOB, TOpeHue cepbl, (ocdopa, xeneza, MarHus B
KHCIIOPOJIE, HU3Yy4YeHHEe KOouleKunn «MeTtamnsl W CruiaBel», B3aUMOJACHCTBHE
IIETOYHBIX M IIEITOYHO3EMEIbHBIX METAIJIOB ¢ BOAOH (BO3MOYKHO HMCIOJIB30BAHUE
BUJIEOMATEpPHUAJIOB), B3aMMOJEHCTBHE LIMHKA M JKelie3a C pacTBOpaMu KHUCJIOT U
1eJI04€il, KAYECTBEHHbIE PEAKIIMM HA HEOPTaHUYECKHE aHHMOHBI, KATHOH BOJIOPOa
M KATUOHBI METAJUIOB, B3aUMOJECHCTBUE THUAPOKCHUIIOB ATIOMUHHMS W IIMHKA C
pacTBOpamMu KHCIOT M ILIEJIOYEH, pelIeHue HKCIEPUMEHTAIBHBIX 3a]a4 M0 TeMaM
«lanorenn», «Cepa u e€ coeguHeHus», «A30T U (Hochop U UX COCAUHECHUS,
«MeTamibl TIaBHBIX MOATPYII, «MeTamibl TOOOYHBIX MOATPYIII.

XHUMHUSA U )KU3HbD.

Ponp xuMuu B 0b6ecrieueHun yCTOMUUBOIO pa3BUTHUS yenoBeyecTBa. [lonsTue
O Hay4HbIX METOJaX TMO3HAaHUS W METOJOJOTHUH HAYy4YHOTO HCCIIECIOBAHHUS.
HayuHble npyHIUANBI OpraHU3aUMU XUMUYECKOT0 NMPor3BoIcTBa. [I[pOMBIIIITICHHbIE
CIOCOOBI MOJTyYeHHs Ba)KHEHUIIMX BemIecTB (Ha MpUMeEpe MPOM3BOJACTBA aMMHaKa,
CEpHOM KHUCJIOTHI, MeTaHOa). [IpOMBIIIICHHBIE CIIOCOOBI MOJIYYEHHST METAJIJIOB U
CIUIABOB. XHMMHMYECKOE 3arpsA3HECHHE OKPYKAIOIMIEHU CPEIbl U €ro IOCIEACTBHS.
Ponb xumun B 00ecrieueHUM SHEPreTHUECKO 0€30aCHOCTH.

Xumug © 3I0pOBbe 4enoBeka. JlekapcTtBeHHble cpeacTtBa. lIpaBuiia
UCIIOJIb30BAHUS JIEKaPCTBEHHBIX NpenapaToB. Posib XUMUM B pa3BUTUU MEULIUHBI.



XUMUsI MUIIA: OCHOBHBIE KOMIIOHEHTBHI, MUILEBbIE N00aBKU. Posib XuMuu B
obecrieueHNH MUILIEBON O€30MacCHOCTH.

Kocmetrnueckne u mapdiomepnsie cpenctBa. beitoBas xumus. IlpaBuna
0€30I1acHOr0 MCIIOJIb30BAHUS TIPENapaTtoB OBITOBOM XHWMUU B IIOBCEJHEBHOM
KHU3HU.

XUMHSL B CTPOWTENBCTBE. BOKHEHUIINE CTPOUTEIbHBIC MaTepualbl (IIEMEHT,
OCTOH).

XuUMUs B CELCKOM X03s1iicTBe. OpraHn4eckre U MUHEpajibHbIE YOOPEHNUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTepuaibl, KPaCcKH, CTEKJIO, KepaMHKa.
Marepuansl 115 aneKTpoHuKH. HanoTexHomorum.

Pacuéranie 3amaun.

Pacuérbl: Macchl BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM 00BEMY OJHOIO M3 Y4YacTBYIOIIUMX B PEAKIUH BEIIECTB,
Macchl (00BEMa, KOMMYECTBAa BEMIECTBA) MPOAYKTOB pEAKIMH, €CIH OJHO W3
BEIIECTB MMEET IpHUMecH, Macchl (00bEMaA, KOIMYECTBA BEIIECTBA) MNPOAYKTa
peaKkuuy, €CIM OJHO M3 BEUIECTB JAaHO B BHJE pacTBOpa C ONPEHEIEHHOU
MacCOBOM [J0JIEM pacTBOPEHHOIO BELIECTBA, MACCOBOW JOIM U MOJIIPHOU
KOHLICHTPAllMM BEIIECTBA B PACTBOpPE, JAOJIM BBIXOJA NPOAYKTa pPEAKUHUHA OT
TEOPETUYECKU BO3MOKHOTO.

MexnpeaMeTHBIE CBA3H.

Peanuzamusi  MEXNOpEeIMETHBIX  CBSI3€M  MpuU  M3ydyeHUH OOUEed
HeopraHudecko xumuu B 11 kiacce OCymIecTBIISIETCS Yepe3 MCIOJb30BaHHE Kak
OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITHUH, TaK M MOHATUH, IPUHATHIX B OTIENbHBIX
MIPEAMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1re ecTecTBEHHO-HAYYHbIE MOHATHUS: SABJICHHUE, HAY4YHbIN (haKT, runoresa,
TEOpHsl, 3aKOH, aHaJIMU3, CHUHTE3, Kiaccu(UKalus, MEepUOJUUYHOCTb, HaOJIOAECHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJIENb, MOJICIINPOBAHUE.

@dusuka: MaTepus, MHUKPOMHUDP, MaKpOMHUpP, aTOM, OJJEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOINbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, SHEPTE€TUYECKUN YPOBEHbD,
BEIIECTBO, TeNo, OOBEM, arperarHoe COCTOSIHHME BELIECTBA, WJCAJIbHBIA Ta3,
(uznyeckre BeITUUYMHbI, €IMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kimerka, opraHu3M, 3KocucTemMa, omocdepa, MmeTaboIM3M, MaKpO-
U MUKPO3JIEMEHTBI, OCNKH, KHUPbI, YIIE€BOAbI, HYKIIEMHOBbIE KUCIOTHI, (DepPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U OTOK YHEPTUU B DKOCUCTEMAX.

['eorpadus: MuHepasnbl, TOpHbIE MOPOAbI, NOJIE3HBIE HCKOIAEMBbIE, TOILIUBO,
pPECYPCBL.

TexHosorusa: XuMu4eckas NPOMBILUICHHOCTb, METAJULYPIUsl, CTPOUTEIbHBIC
MaTepuaibl, CEIbCKOXO35MCTBEHHOE IPOU3BOJCTBO, MMILEBAs MPOMBIIIIEHHOCTD,
(papmaneBTHUECKAS IIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKUX



[PEnaparoB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX  MAaTE€pUAJIOB, JJIEKTPOHHAs
IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT M.

[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMUN
HA YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

B CcOOTBETCTBUM € CHCTEMHO-IESATEILHOCTHBIM TOJIXOJOM B CTPYKTYype
JMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeaAMeTa «XHUMHs» Ha YPOBHE CpPEIHETO
oOmero 00pa3oBaHUs  BBIIEIEHBI  CIEAYIOUIME COCTAaBJSIONIME. OCO3HAHUE
OOy4YalOIUMHUCI POCCUMCKOM TpaXXJAaHCKOM HMJIEHTUYHOCTHU; TOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH M CaMOOTPEICTICHUI0; HATMYNEe MOTHBAIUUA K
O0Oy4€HHI0; TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATHIMU B OOIIECTBE TMpaBWJIaMU U HOPMaMH TMOBEJCHUS;, HaJIUYKE
MPaBOCO3HAHMUSI, IKOJIOTHYECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTh I[EJIH U CTPOUTD
KU3HCHHBIC TIJIAHBI.

JIM4HOCTHBIE Ppe3yNIbTaThl OCBOCHMS MmpeaMera «XUMHUS»  OTpaxaroT
c(OpMUPOBAHHOCTh OIbITA TO3HABATEJIbHOM U MPAKTUYECKON NIESITEIHHOCTH
o0y4Jaromuxcs B MpoIecce peanu3anuu 00pa3oBaTesibHOMN AEATEIbHOCTH.

JIM4HOCTHBIE pEe3yNIbTaThl OCBOCHHS MpeaMera «XHUMHUS»  OTPaXKaroT
chOpMUPOBAHHOCTh OTbBITA [MO3HABATENILHOW M TPAKTHUECKOW JIEeITEIbHOCTH
oOydJaromuxcsi B MpoIecce pean3aluu o0pa3oBaTEbHON NEATebHOCTH, B TOM
YHCJIE B YACTH

1) rpaskIaHCKOr0 BOCIIUTAHMSA

OCO3HAaHMS O0YYAIOIHUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 0043aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPSAIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBUIAX MEKINYHOCTHBIX
OTHOIIICHUH B KOJJEKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKON JACATEIBLHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TMO3HABATEJIBHBIX 3aja4, BHITIOJHCHUHU
XUMUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M TPUHUMATh MOTHUBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI IPYTUX NPU aHAJU3€ PA3IMUHBIX BUIOB YUeOHOU AEATEIbHOCTH;

2) MATPUOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHHUS K HUCTOPUYECKOMY M HaydyHOMY HacJeIuI0
OTE€YECTBEHHON XMMHHU;

YBOXEHUS K TPOIECCY TBOPUECTBA B O0JIACTU TEOPUU U MPAKTUYECKOTO
NPUTIOKEHUSI XMMHH, OCO3HAaHMSI TOr0, YTO JAHHBIE HAayKH €CThb pPE3yJbTar
JUIUTEIbHBIX  HAOJIOJCHUM, KPOMOTJIMBBIX  JKCHEPUMEHTANbHBIX  I[OUCKOB,
MOCTOSIHHOTO Tpyaa YUEHBIX u MPAKTUKOB;



MHTEpeca M TIO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUUM U MOCIEAYIOIIEM
aHayiu3e MHQOpPMAIMU O MEPEAOBBIX JOCTHKEHUSX COBPEMEHHOM OTEUYeCTBEHHOMU
XAMHWH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHUS, STUYECKOTO MMOBEICHNUS;

CIOCOOHOCTH OLIEHUBATh CUTYAllUU, CBSI3aHHBIC C XUMUYECKUMHU SBICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEIECHUE M TMOCTYNKH CBOMX TOBAPUIIEH C
MO3ULIMNA HPAaBCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS IOCIIEICTBHIM
MOCTYTIKOB,

4) ¢hopMuUpOBaHNS KYJIbTYPbI 310POBbSI:

NOHUMAaHUS LEHHOCTEH 3740poBOro u 0Oe3omacHOro obOpasza JKU3HH,
HEOOXOJJUMOCTH OTBETCTBEHHOI'0 OTHOILIEHHA K COOCTBEHHOMY (PU3NYECKOMY H
ICUXUYECKOMY 3/10pPOBbIO;

coOMroficHUsT MpaBuil O€30MacHOr0 OOpallleHusi C BEIIeCTBAMHU B OBITY,
MOBCEHEBHOMN KU3HH, B TPYJOBOH J€ATEIbHOCTH;

MOHUMAHMS [EHHOCTH TPAaBWJI HHIUBUIYATIbHOTO M  KOJUIEKTUBHOTO
0€30I1acHOr0 MOBEIEHUS B CUTYALUsIX, YIPOKAIOIIKX 30POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCIICACTBUN M HEMPUATHUS BPEIAHBIX MPUBBIYCK (yMOTpeOICHUS
aJIKOTOJIs, HAPKOTHKOB, KypPEHUSI);

5) TPy10BOIr0 BOCTIMTAHMS:

KOMMYHUKATUBHON  KOMIIETEHTHOCTH B  Yy4eOHO-HMCCIIEeOBATENbCKOM
JESITEeIbHOCTH,  OOILIECTBEHHO IMOJIE3HOW, TBOPYECKOW M APYTHX BHIAX
AeSTeIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YaCTHE€ B PEIICHWH MPAKTHYECKUX 3a7ad
COIMAJIbHON HAIPaBICHHOCTH (B paMKaX CBOETO Kiiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YUYCHUIO Mpodeccuil pa3indHoro poja, B TOM
YHCIie Ha OCHOBE TIPUMEHEHHSI PEAMETHBIX 3HAHUH 110 XUMUHU;

YBOKEHUS K TPYAY, JIOJIM TPYyla U pe3yibTataM TPYAOBOH IeATeIbHOCTH,

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHAMBUIYaTbHOH TPaeKTOPHUH
oOpa3oBanus, Oynmymieil mpodeccur W peanu3anud COOCTBEHHBIX IKHU3HEHHBIX
TJIAHOB C Y4YETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XWMHUHU, HHTEPECOB H
notpedHOCTel 00111eCTRa;

6) 3K0JIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1€7IeCO00pPa3HOTr0 OTHOLIEHHUS K MPHUPOJE KaK HCTOYHHUKY
CYLIECTBOBAHUS KU3HU Ha 3eMII€,

NOHUMAHUS TJ00ANbHOTO XapakTepa 3KOJOTHYECKHX MpoOJeM, BIUSHUSL
HKOHOMMYECKHX MPOLIECCOB HA COCTOSTHUE IPUPOIHON U COLIMATIbHOM CpeIbl;



OCO3HAHMS HEOOXOAMMOCTH HCIIOJIb30BAHMS JOCTIXKEHUM XUMHH IS
pelIeHus: BOIPOCOB PAIIMOHAIIBHOTO TPUPOOTIOJIb30BAHNUS;

AKTUBHOTO HENPHUATUSA JICWCTBHUM, NPUHOCAIIMX BPEJ  OKPYXKarolleh
OPUPOIHON cpefie, YMEHHUS IPOTHO3UPOBATH HEOJATONMPUATHBIC SKOJOTHUYECKHE
MOCJICICTBUS IPEANPUHUMAEMBIX ICUCTBUM U MpeI0TBpalaTh UX;

HAJIMYUs Pa3BUTOTO IKOJIOTMYECKOTO MBIIIICHUS, SKOJOTMYECKOU KYJIbTYPHI,
OTBITA NEeATEeIIbHOCTH AKOJIOTUYECKOMN HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBAaThCSI MMU B TO3HABATEIbHOM, KOMMYHUKATUBHOW MU COLIMAIBHOU
IPAaKTUKE, CIOCOOHOCTH M YMEHHUS aKTHUBHO IPOTHUBOCTOSATH  MJICOJOTHUU
xemo(hoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPaKTUKU;

MOHUMAHUA cneluUKH XUMHH KaK HayKH, OCO3HaHMSI €€ poJih B
(GOpMHUPOBAHUHU PANMOHATIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IEJIOCTHOIO
IpeJICTaBICHUS 00 OKPY)KaroIIeM MHUpPE KaK O €IMHCTBE IPHUPOABLI U YCIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEUICHUU TMPOoOJIeM COXpaHEHUS
PUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTU B  0OCOOOW 3HAUMMOCTA XUMHUU JJII  COBPEMEHHOMU
[UBWIM3AIMK: B €€ TYMaHUCTHYECKOW HAINpaBJICHHOCTH W BaXXHOM poOJu B
CO3JJaHMM HOBOWM 0a3bl MaTepUasbHON KYJIbTYpPhl, B pEUIEHUU TI0OAIBHBIX
npo0eM YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, JHEPIETHUYCCKOM,
MUIIEBOM M AKOJOTUUYECKOW 0€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, 00ECIIeUEHUN
YCIIOBHM YCIEIIHOTO TPYyJa M AKOJOTHYECKH KOM(POPTHOM JKM3HU KaKJOT0 UJICHA
o0111ecTBa;

€CTECTBEHHO-HayYHOW T'PaMOTHOCTHU. TIOHMMAHMS CYIIHOCTH METOJOB
MO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CMOCOOHOCTH HCIOJIb30BaTh
MoJydaeMble 3HAHUS JJISl aHAIKM3a U OOBSCHEHUS SIBJICHHHM OKPYXKAIOUIETO MUpa U
NPOUCXOASANINX B HEM U3MEHEHUMN, YMEHUS JieJlaTh 000CHOBAHHBIC 3aKIIOUEHUS Ha
OCHOBE HAy4yHbIX (AKTOB U HUMEIOIIHUXCSA MJAHHBIX C [EJIbI0 TOJTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIbHO MCIOJIb30BaTh XMMHUYECKHWE 3HAHMS IS
penieHus mpo0JieM B peajbHBIX )KM3HEHHBIX CUTYAITUsX;

HMHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOMN JeATeIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHHUIO W
caM000pa30BaHMI0, K AaKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHWA 1O XUMHUH B
COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSIM TPyAa B Pa3NUYHBIX cepax mpodeccnoHambHOM
NEATEIIbHOCTH.



METAIIPE/IMETHBIE PE3YJIbTATbI

MerarnpeamMeTHble pe3yabTaThl OCBOCHHS NMPOTPAMMBbI 110 XMMUH Ha YPOBHE
cpeaHero oouero o0pa3oBaHus BKIIOYAIOT:

3HAYNMBbIC TULSL GopmupoBaHUs MUPOBO33PEHUSA o0Oy4armuxcs
MEXJUCIMITINHAPHBIE (MEXIPEIMETHBIE) OOLEHAYYHbBIE TMOHATHSA, OTPaKAOLIUE
[EJIOCTHOCTh HAY4YHOM KapTHMHBI MHpa W CHEIU(PHUKY METOJOB TO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPIHs, SBICHUE,
mpoliecc, CUCTeMa, HayyHbIH (akT, MPHUHIHUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICIOBAaHKE, HAOIIOICHHE, I3MEPEHHE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpPCAJIbHbIE y4yeOHbIE AEHCTBUS (IIO3HABATEIbHBIE, KOMMYHUKATHBHbIE,

PETYJISITUBHBIC), o0ecrneynBaronme dbopmupoBanue GyHKITMOHAIBHOU
TPaMOTHOCTH W COIIMAJIBHON KOMITETEHITUN 00YJarOIIHXCS;
CIIOCOOHOCTD 00 y4JaroIuXCs UCIIOJIb30BATh OCBOCHHBIE

MEXIUCITUTIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHHWS W yHHUBEPCaJIbHBbIC YyueOHBIC
JICVCTBHS B TTO3HABATEIBHOM U COLMAIIBHOW MPAKTUKE.

MertanpeaMETHBIE pPE3yibTaThl OTPAKAKOT OBJIAJACHUE YHUBEPCAIbHBIMU
yu4eOHBIMHU  IIO03HABAaTCIbHBIMH, KOMMYHHMKATHBHBIMH W  PETYJISATHUBHBIMHU
NEUCTBUSIMM.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

1) 6a30BbIe JJOrH4YecKHe AeiiCTBHA:

CaMOCTOSITENIbHO  (OpPMYJIHUpPOBATH M aKTyaJlu3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENECIATh LEIH JACATCIBHOCTH, 3aJaBas IapamMeTpbl U KPHUTEPUU HX
JOCTUXKEHHUS, COOTHOCUTD PE3YyJIbTATHI ACATEIBHOCTH C MMOCTABICHHBIMH LIEJISIMU;

WCTOJIb30BAaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHHUS |
BBIJICTISATh XAPAKTEPHBIC MPU3HAKA TOHSATHM M YCTAHABJIMBATH HUX B3aUMOCBS3b,
UCI0JIb30BAaTh COOTBETCTBYIOUIUE MOHATUS ISl OOBSICHEHUSI OTACIBbHBIX (aKTOB U
SIBIICHU;

BBHIOMPATh OCHOBAaHUS MW KPHUTEPUH ISl KiIacCH(UKAIIMK BEIIECTB U
XUMHYECKUX PEAKIINN;

YCTaHABJIMBATh IPUYUHHO-CIEACTBEHHBIE CBSI3M MEKIY H3y4aeMbIMU
SIBIICHUSIMH;

CTPOHUTH JIOTMYECKHE pacCykaeHus (MHIYKTUBHBIC, JACIyKTHBHBIC, IO
AHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B pacCMaTpPHBAaEeMBbIX
SIBJICHUSAX, (POPMYJIMPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSATh B MPOLECCE MO3HAHUS HCIOJIb3YEMbIE B XMMHH CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, MPEeO0OPA30BHIBATH MOJICIBHBIC MTPEACTABICHUS — XUMUUECKUT
3HaK (CHMBOJI) OJJIEMEHTa, XUMHYecKas ¢GopMmysa, YpaBHCHHE XUMHUYECKOH



peaknud — TpU PEHICHHH YYeOHBIX IMO3HABATENBHBIX M TPAKTUYECKHX 3ajad,
NPUMEHATh Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS JJIS BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB N3YYaeMbIX BEIIECTB M XUMUYCCKHUX PEAKITHIH.

2) 6a3o0BbIe HCCIe0BATEIbCKHE TeHCTBHS:

BJIQJICTh OCHOBAMHM METOJIOB HAyYHOTO IO3HAHHS BEIIECTB M XUMHUYECKUX
peakuuii;

dbopMyTupOBaTh IIEJIM U 33J]a91 UCCIICJOBAHMUS, UCTIOIH30BaTh MIOCTABICHHBIC
U CaMOCTOSTENIbHO C(OPMYJIHPOBAHHBIC BOIMPOCH B KadyeCTBE HWHCTPYMEHTA
TIO3HAHUS U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI 1O TMPOBEPKE MPABUIBHOCTH
BBICKA3bIBACMBIX CYXKICHHIA;

BJAJIeTh HAaBBIKAMH CAMOCTOSITEJIHOTO TUIAHUPOBAaHUS W MPOBEACHHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIOJATh 32 XOJ0M
MpoIecca, CaMOCTOSITEILHO MPOTHO3UPOBATH €r0 pe3yiabTaT, (OPMYyIHPOBATH
0000111eHNs. ¥ BBIBOABI OTHOCUTENIBHO TOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUYET O MPOJEIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOM UCCIIEeNOBATENbCKON U MPOEKTHOM
JeSITEIbHOCTH, MPOSABIATh CIHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB pEIICHUS TPAKTHYECKUX 3a7a4, NPUMCHCHHIO Pa3InIHBIX
METOJIOB TIO3HAHMUSL.

3) pa6ora ¢ undopmanmueii:

OPHUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHWKAX wWHpopManuu (HaydHO-
MOMYJISIpHAsT JIUTEepaTypa XHMHUYECKOTO COJACp)KaHUS, CIpPaBOYHBIC IOCOOHS,
pecypcsl MHTEepHETa), aHanmu3upoBaTh MHPOPMAIMIO PA3THUYHBIX BUAOB U (HopM
MpeICTaBICHUS, KPUTHUIECKHU OIICHUBATh ed JIOCTOBEPHOCTH "
HEMPOTHUBOPEUYNBOCTH;

dbopMynHpOBaTH 3aMpPOChl U MPUMEHATH PA3TUYHBIE METOJIbI TIPU TOUCKE U
orbope wuHpOpMaNUK, HEOOXOAUMOW I  BBITOJIHGHHUS YYEOHBIX 3ajad
OIPENECIEHHOTO TUIIA;

npuoOpeTaTh OMBIT KCIIOJIB30BaHUS WH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH U PAa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIPHO ~ BBIOMpaTh  ONTHMAJBbHYIO  (GOpMy  TIpEICTaBICHUS
uHpopMaiuu (CXeMbl, TpaduKH, THArpaMMBbI, TaOJIHIbI, PUCYHKH U IPYTHE);

WCIIONIb30BaTh HAYYHBIM S3BIK B KauyeCcTBE CpEJACTBA TMpU paboTe C
XAMHUYECKOW HH(OpMaIed: NPUMEHATh MeXIpeaMeTHoie (Qusndyeckue w
MaTeMaTU4YeCKHe) 3HaAKK U CUMBOJIBI, (hOpMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIT0JIb30BATh 3HAKOBO-CHUMBOJHUYCCKUEC CPCACTBA HATTIAJHOCTH.

KoMMyHHKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE TeiiCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOIl TEMbI B XOJI€ TUAJIOTa U/WUIH
JAMCKYCCHUH, BHICKA3bIBATh HJIEH, (OPMYIHUPOBATH CBOU MPEIOKECHUS
OTHOCHTEJIBHO BBITIOJIHEHUS NPEJI0KEHHON 3aa4H;

BBICTYIIaTh C TPE3EHTAI[Mel pPe3yJIbTaTOB IO3HABATEIHLHOW JCSITEIHHOCTH,
MOJTYYCHHBIX CAaMOCTOSITEIHHO MJIH COBMECTHO CO CBEPCTHUKAMHU TIPH BHITIOJTHECHUHT
XUMUYECKOTO JKCIIEPUMEHTa, MPAKTHYECKOW pabOThl MO HMCCICIOBAHUIO CBOMCTB
M3y4aeMBbIX BEIECTB, peaju3alui y4eOHOTO MPOeKTa, U (POPMYIHPOBATH BBHIBOJIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEOBaHUIN MYTEM COTIIACOBAHMS TO3UIIMHA B
X0J1e 00CYXKJEeHUS U OOMEHAa MHEHUSIMH.

Pel"yJIHTI/IBHI)Ie YHUBEPCAJIBHBIC yqeﬁﬂble HeﬁCTBHH:

CaMOCTOSITENIbHO IUIAHUPOBAaTh M OCYIIECTBIATH CBOK I103HABATEIbHYIO
JESATENIBHOCTh, ONpeneNsss €€ Lead W 3aJauyd, KOHTPOJHMPOBaTbh W IO MeEpe
HEOOXOJUMOCTH KOPPEKTUPOBATh NpEAJaraeMblii aJroputM JCHCTBUH TpH
BBIIIOJIHEHUU Y4e€OHBIX U HCCIEeNOBaTeNbCKUX 3ajad, BbIOMpaTh HaumbOosee
3¢ (deKTUBHBIM CMOCO0 HMX peuieHus ¢ Y4ETOM MOJIy4eHHUS HOBBIX 3HAHHUU O
BELIECTBAX U XMMHUUYECKUX PEAKLUAX;

OCYIIECTBJISATh CAMOKOHTPOJIb JEITEIbHOCTH HA OCHOBE CaMOaHajlu3a H
CAaMOOLICHKH.

INPEMETHBIE PE3YJbTATbBI

[IpeameTHBIE pe3yabTaThl OCBOCHHUS MPOTPAMMBI 10 XMMHUHU Ha YIIyOJIEHHOM
YpOBHE Ha ypOBHE CpEAHEro oO0Iero oOpa3oBaHUS BKIIOYAIOT CHEIUPUISCKUE
IUTsl yueOHOTO mpeaMeTa « XUMUs» HaydHble 3HaHUS, YMEHUS U CTIOCOOBI ACHCTBUM
10 OCBOCHMIO, UHTEPIIPETAIlUU U MPeoOpa30BaHUIO 3HAHUM, BHUIBI JEATEILHOCTH
M0 TOJIYYEHHUIO HOBOT'O 3HAHUS M NMPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYCOHBIX
CUTYyalUsAX, a TAKXKE B PEAIbHBIX KU3HEHHBIX CUTyalHsIX, CBA3aHHBIX C XUMHe. B
[porpaMMme 10 XUMHUU TMPEIMETHBIE PE3YJbTAaThl IPEICTABICHBl IO TOJaM
U3YUYCHHUS.

10 KJIACC

[IpeameTHBIE  pe3ynbTaThl OCBOEHHUA Kypca «OpraHudeckas XuUMUS»
OTpaXaroT:

Cc(OpMHUPOBAaHHOCTh TMPEJCTABICHUI. O MECT€ W 3HAUYEHUH OPraHU4eCcKOn
XHUMHHM B CHCTEME €CTECTBEHHBIX HAyK U €€ poJii B O0ECNEYeHHH YCTOMYMBOTO
pa3BUTHs YEJIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTMYECKOM, SHEPTETUYECKON U



NUIEeBON 0€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, CO3JaHUM HOBBIX MAaTE€pPHAJIOB,
HOBBIX UCTOYHHUKOB SHEPIHUH, B obecreyeHnu palMOHAILHOTO
NPUPOJIONIONB30BaHMs, B (OPMUPOBAHMM MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeoBeKa, a TakKe OKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U MIPUPOHON CpEJIE;

BJAJICHUE  CHCTEMOW  XHMHMYECKHX  3HAHHWH, KOTOpas  BKIJIIOYAET:
OCHOBOIOJIAratoUINe MOHATUS — XUMUYECKUI 3JIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAS
obojouka aroma, S-, P-, d-aToMHBIC OpOWTaIM, OCHOBHOE U BO30YKIEHHOE
COCTOSIHMSA aToMma, THOpHIM3alus AaTOMHBIX OpOuTanei, WOH, MOJeKyna,
BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHUCIECHMS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBII 00BbEM, yrIepOAHbINA CKENeT, (PyHKIMOHAIbHAS
IpylNa, paxukal, CTPyKTypHbie Qopmynbl  (pa3BEpHYThIE, COKpANIEHHBIE,
CKEIICTHBIC), HM30MEpHUsi CTPYKTypHas ¥ MPOCTPaHCTBEHHas (reomerpuyeckas,
ONTHYECKas), W30MEpbl, TOMOJIOTUUECKUH PSJl, TOMOJOTH, YIJIIEBOJIOPOIbI,
KHCIIOPOJI- M a30TCOJEpKAIlUe OPraHMYECKHE COEIMHEHHUS, MOHOMEp, MOJIHMMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEJUHEHUS; TEOPUM, 3aKOHbI
(nepuonnueckuii 3akon JI[. M. MenneneeBa, Teopusi CTPOEHUS OPraHUYECKUX
BemecTB A. M. ByTiiepoBa, 3aK0H cOXpaHEHHUsSI MacChl BELIECTB, 3aKOH COXPaHEHUS
U TpeBpallleHWs DJHEPrUM TpPH XUMUYECKHX pEaKIHAX), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKUN SI3bIK XUMHUHM, MUPOBO33PEHYECKHE 3HAHUS, JIeKallde B OCHOBE
MOHUMAHUS MMPUYUHHOCTA U CHCTEMHOCTH XUMHUYECKHX SIBICHHI; MPEICTaBICHUS
O MEXaHHW3MaX XHWMHUYECKHX pPEaKIHUH, TEePMOJAMHAMUYECKHMX U KUHETHUECKUX
3aKOHOMEPHOCTSAX WX MPOTEKaHUs, O B3AMMHOM BIIUSIHUU aTOMOB U TPYII aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30MepHbIi 3¢ dekToi, opueHTanTsl | u |l pona);
(pakTOJNIOTMYECKHE CBEJIEHUS O CBOMICTBaX, COCTaBE, MOJYyYEHUH M O€30IaCHOM
UCIIONb30BAHUM BAXXHEWIINX OPraHWYECKUX BEIIECTB B OBITY U MPaKTUUYECKON
ACSITeTPHOCTH  4YeJOoBEeKa, OOMWX  HAYYHBIX  MPUHIUINAX  XUMHUYECKOTO
Npou3BOJICTBA (HAa PUMEPE MPOU3BOICTBA METAHOJA, TIepepadboTKu HedTH);

C(OPMUPOBAHHOCTh YMEHHI: BBISABIATH XapaKTepHbIE NMPU3HAKU TMOHATHUH,
yCTaHaBJIMBaTh UX B3aHMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHITHS MpPHU
ONMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIUHEHN;

c(hOpMUPOBAHHOCTh YMEHUA:

UCTIOJh30BaTh XUMHUUYECKYI0 CHUMBOJHKY JJIi COCTaBJICHUS MOJEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (hOPMYII OPraHUIECKIX
BEIECTB;

COCTaBJIATh YPAaBHEHUS XUMHUYECKUX PEaKUUN U PacKpbIBaTh WX CYIIHOCTH:
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIMil  MOCPEACTBOM  COCTaBIICHHS
AIIEKTPOHHOTO ©OajaHca »3TUX peakUuuid, peakiuii HOHHOrO oOMeHa MyTEéM
COCTaBJI€HUS ~ MX  TMOJHBIX W COKpAlI€HHBIX  HOHHBIX  YpaBHEHWIA;



M3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BELIECTB Ui WIUTIOCTPALUU
UX XMMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMHUPOBAaHHOCTh YMEHHUM: YCTAaHABIWBATH MPUHAIICKHOCTh H3YYCHHBIX
OPraHMYECKHX BEIIECTB MO MX COCTaByY W CTPOCHHUIO K OINpPEICIEHHOMY
KJaccy/Tpymie COeJWHCHWH, JaBaTh WM Ha3BaHUS 10 CHUCTEMAaTHYCCKOM
Homenkiaarype (IUPAC) u mpuBOauTh TpUBHAIbHBIC Ha3BaHHUS /IS OTACIbHBIX
MpeACTaBUTEICH OPraHMYEeCKUX BEIIECTB (ITUJICH, AllCTHIICH, TOJYOJ, TJIMIIEPHH,
ATUIICHIJIUKOIb, (eHos, (opmaibaerua, aueTanbIeruj, aleToH, MypaBbUHAs
KHCIIOTA, YKCYCHAsl KMCJIOTa, CTEAPUHOBAs, OJICMHOBAS, MaJbMUTHHOBAS KHUCIIOTHI,
TJIMIWH, aJaHuH, MalbTo3a, (PPyKTO3a, aHWIWH, AUBUHWI, U30MPEH, XJOPOIMPEH,
CTUPOJI U IPYTHE);

chOpMUPOBAHHOCTh yYMEHHSI ONPEICNATh BHUJ XUMHUYECKOM CBSI3UM B
OpPraHMYECKHX COCJUHEHUSIX (KOBaJeHTHasT M HOHHAas CBSI3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

chOpMHUPOBAHHOCTh YMEHHUS TIPUMCHSATH TIIOJOXKCHHUS TEOPHH CTPOCHUS
oprannyeckux BeuiecTB A. M. bytinepoBa aisi 00bSICHEHHS 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

chOpMUPOBAaHHOCTh ~ YMEHHUW  XapaKTEpH30BaTh  COCTaB,  CTPOCHHE,
dusznyeckne W XMMHUYECKHE CBOWCTBA THUMHUYHBIX TPEICTABUTEICH pPa3TMUHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB. aJIKAHOB, IMKJIOAJIKAHOB, aJKEHOB, aJKaJIUCHOB,
QIKWHOB, apOMAaTUYECKHUX VYIJEBOAOPOJOB, CIHUPTOB, albJCTUIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTHIX M CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCTUHEHUN U
aAMHHOB, AMHHOKHCJIOT, OCJKOB, YIVIEBOAOB (MOHO-, M- M IOJHCaXxapuioB),
WITIOCTPUPOBATh ~ TEHETHUECKYI0  CBA3b  MEXJIy  HUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XHMHUYECKHX pEaKIUid C WCHOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

chOpMHUPOBAaHHOCTh yMCHMS TOATBEP)KIATh Ha KOHKPETHBIX IpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHMYECKUX COCAUHEHHUH OT
KPaTHOCTH M THIIA KOBAJICHTHOM CBsI3M (G- U T-CBSA3H), B3AMMHOT'O BIUSHHS aTOMOB
U TPYTI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAaHHOCTh YMEHHS XapaKTEPU30BaTh MCTOYHHKHU YTIIEBOIAOPOIHOTO
Coipbst  (He(Th, TPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro ImepepadOTKH H
MPAKTUIECKOE MPUMEHEHUE TTPOYKTOB MEPEepadOTKH;

chOpMUPOBAHHOCTh BIAJACHHS CHUCTEMON 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METOJIaX TIO3HAHWS — HAOIIOEHUU, U3MEPEHUHU, MOJACITUPOBAHNUH, SKCTICPUMEHTE
(peaabHOM M MBICJICHHOM) ¥ YMEHUS TIPUMEHSTD 3TU 3HAHHMS;

chOpMHUPOBAaHHOCTH YMCHUSI MPUMEHSITh OCHOBHBIE orepanuu
MBICIIUTEIPHOW NIEATETbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHWE, 0000IIeHue,



CUCTEMATHU3ALMIO, BBISIBICHUE MPUUYMHHO-CIICICTBEHHBIX CBS3€M — NIl M3y4YEHUS
CBOMCTB BEIIECTB U XUMUYECKHUX PEAKIIH;

chOpMUPOBAaHHOCTh YMEHH. BBHISBIISATh B3aUMOCBS3h XUMUYECKUX 3HAHUU C
HNOHATUSAMH W TPEACTABICHUSAMH JIPYTUX E€CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0osee OCO3HAHHOTO TMOHUMAHMS CYIIHOCTH MaTE€pPUATbHOTO €IUMHCTBA MHPA,
UCIIOJIb30BAaTh CUCTEMHBIE 3HAHUS MO OPTraHWYECKOM XUMUU IJs OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

chOpMHUPOBAaHHOCTh YMEHUW: TPOBOJUTH PACUYETBI MO XUMHUYCCKUM
dopMysaM ¥ ypaBHCHHUSIM XUMUYECKUX PEAKIUN C UCIOJIb30BaHHEM (HHU3MUCCKUX
BenmuunH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHX
BEILIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PAaCUETHl 0 HAXOXKIACHUIO XUMHUYECKOU
(GopMybl BEIIECTBA MO H3BECTHBIM MAaCCOBBIM JOJIIM XHMHYECKUX 3JIEMEHTOB,
MPOJIYKTaM CTOpaHus, IJIOTHOCTH ra3000pa3HbIX BEIIECTB,;

c(hOpMUPOBAHHOCTh YMEHUM: MPOTHO3UPOBAThH, AHAJTU3UPOBATH U OLICHUBATH
C TO3UIMI  DKOJOTMYECKOW  OE30MaCHOCTH  MOCJEJCTBUS  OBITOBOM |
MPOU3BOJCTBEHHON  JEATEILHOCTH 4YEJIOBEKa, CBSA3aHHOW C mepepaboTKoit
BEILIECTB, UCIIOJIb30BATh MOJIYUYCHHBIE 3HAHUS I IPUHATUSA TPAMOTHBIX PELICHUN
npoOJieM B CUTYaIMsIX, CBI3AHHBIX C XUMUEH;

chOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITEJIbHO IJIAHUPOBATh W TMPOBOAUTH
XUMUYECKUM HSKCHEPUMEHT (MOJIydeHHEe UM U3YYCHUE CBOMCTB OPraHMYECKHUX
BCILIECTB, KAYECTBEHHBIC pEAKLUMU YIVIEBOJOPOJOB PA3JIMYHBIX KIACCOB W
KUCJIOPOACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a7a4 10 paclO3HABAHWIO OPraHWYECKHX BEIICCTB) C COOJNIIOJCHUEM IpPaBHII
Oe3omacHOro oOpalieHus C BEIIECTBAMM M JAa0OpPaTOpPHBIM 00OPYIOBAaHUEM,
dopMynupoBaTh 1€JIb HCCICAOBAaHUSA, TMPEACTABIATh B pas3au4HOW (opme
PE3YIABTATHI SKCIIEPUMEHTA, AHATU3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTD;

chOpMUPOBAaHHOCTh YMEHUM:

coOIOAaTh MpaBUJia YKOJIOTHYECKH IIeIeCO00pPa3HOTO TMOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHHUS CBOETO 3J0pPOBbS, OKpPYKaIOIIEH
IIPUPOLHOU CPEABI U TOCTHKEHUS €€ YCTOMYMUBOTO PA3BUTHS;

OCO3HaBaTh OMNACHOCTb TOKCUYECKOTO JECHUCTBUS HA >KUBBIE OpPraHU3MBI
OnpeeNEHHBIX OPraHUYECKUX BEIIECTB, MOHMUMAas cMbIca nokazarend [1/1K;

aHATM3UPOBATH IEI€CO00PA3HOCTh MPUMEHEHUS OPTaHMYECKHUX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TIOJB3a;

chOpMUPOBAHHOCTh YMEHHUMN: OCYLIECTBISATh II€JICHANPABICHHBIM TOUCK
XUMHYECKOW HHPOpPMAIUU B Pa3TUYHBIX UCTOUYHUKAX (HaydHas W yuyeOHO-HaydHas
JMTEpaTypa, CpeacTBa MaccoBor uHMopMaluu, VHTepHET U apyrue), KpUTUISCKH
aHATM3WPOBATh XMUMHYECKYI0 MH(MOpMaIHio, mepepadbarpiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUHU c MOCTABJICHHOU yaeOHOMI 3aJ]a4eH.



11 KUIIACC

[IpenmeTrHbie pe3yabTaThl OCBOEHUS Kypca «OOmass M HeopraHuyeckas
XUMUS» OTPAXKaIOT!

c(OPMHUPOBAaHHOCTh MPEJICTABICHUNA: O MaTepHAIbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSIX W IO3HABAEMOCTH SIBJICHUU MNPUPOIbI, O MECTE M 3HAYCHUU
XUMHH B CHCTEME €CTECTBEHHBIX HAYK M €€ poJId B 00ECIEYEHUH YCTOMUMBOTO
pa3BUTHS, B pEUICHUH MPOOJIEM HKOJOTMYECKOW, HHEPreTUUYEeCKOM M MUIIEBON
0€30MaCHOCTH, B Pa3BUTUM MEIUIMHBI, CO3JAaHUM HOBBIX MAaTE€pUaiOB, HOBBIX
MUCTOYHUKOB JHEPrUU, B 00ECIEYEHUH PAlMOHAIBHOTO MPUPOJONOIB30BAHUS, B
(opMUpOBaHMM MHPOBO33pEHUSI U OOIIEHd KyJIbTypbl YeEJIOBEKAa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOILEHHUS K CBOEMY 3J0pPOBbIO U TNPHUPOJHOM

cpene;
BJIAQJICHHE  CHCTEMOH  XMMHYCCKMX  3HaHUH, KOTOpasd  BKIIIOYACT:
OCHOBOIIOJIATAIOINEC TOHATHS — XHMHUYECKHH O3JIEMEHT, aTOM, SJApO aroMma,

U30TOIIBI, YJICKTPOHHAsI 000JI0YKa aToma, S-, P-, d-aToMHBIE OpOUTANIN, OCHOBHOE U
BO30YKJIEHHOE COCTOSIHUS aToMa, THOpUAM3alMs aTOMHBIX OpOWTalel, HOH,
MOJIEKYJIa,  BAJIEHTHOCTh, AJEKTPOOTPULATEIIBHOCTh, CTEIECHb  OKHUCJIEHUS,
XUMUYeCcKass CBs3b (KOBaJE€HTHAs, MOHHAs, METAUIMYCCKasi, BOJOPOIHAs),
KPUCTAJUIMYECKAs] PEIIETKA, XHUMHUYECKAsh pEaKLHs, PacTBOp, IJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJICKTPOJIUTUYECKAS JHMCCOIMAIIMS, CTEMNeHb JAUCCOIMAIUU,
BOJIOPOAHBIM TOKa3aTeldb, OKHUCIUTENIb, BOCCTAHOBUTENb, TEIIOBOU 3 deKT
XUMUYECKON peakIiu, CKOPOCTh XUMHYECKOW peakiMu, XUMUYECKOEe PaBHOBECHE;
TEOPUH W 3aKOHBI (TEOpHUS DJICKTPOJUTUYECKON ITHUCCOLUUALMM, MEPUOAUYECCKUN
3akoH [[.11. MeHneneeBa, 3aKOH COXpAaHEHHUSI MACChl BEUIECTB, 3aKOH COXPAaHCHUS U
MpEeBpaIICHUs] SHEPTUU MPU XUMUYECKUX PEaKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BCIIIECTB, 3aKOH [EHCTBYIOIIMX MAcCC), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3BIK
XUMHUH, MHUPOBO33PCHUECKHE 3HAHMs, JieKallue B  OCHOBE TMOHMMAaHUs
NPUYUHHOCTH U CHUCTEMHOCTH  XUMHYECKUX  SIBJICHUH; COBpPEMEHHBIC
NPEACTABICHUS O CTPOCHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJEKYJISIPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX; MPEJACTABICHUS O MEXaHU3MaX XHUMHYECKUX
peakiuii, TEePMOAMHAMUYECKMX M  KHUHETHYECKUX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHUsA, O XMMHUYECKOM PaBHOBECHM, PACTBOpPaxX W JHUCIEPCHBIX CHUCTEMax;
(dakToJOTHYECKUE CBEJCHUS O CBOMCTBAX, COCTaBe, MOJYYCHUU M O€30MacHOM
MCTIOJIb30BAHUM BAXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOUN
JESTETLHOCTH  4YelloOBeKa, OOIMX  Hay4YHBIX  MPUHIUIAX  XHUMHYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUU: BBISBIATH XapaKTEPHbIE MPU3HAKU TOHITHH,
YCTAHABJIMBATh MX B3aMMOCBSI3b, WCIOJIb30BATh COOTBETCTBYIOIIME TMOHSITUA TPHU
OIMMCaHHNU HEOPraHUYeCKUX BEILIECTB u UX peBpallCHHI;



c(OPMUPOBAHHOCTh YMEHHUSI HCIOJB30BAaThb XUMHUYECKYIO CHUMBOJHKY JIJIs
cocTaBieHus (QOpMyJ BEHIECTB M  YPaBHEHHH  XUMHUYECKUX  PEAKIIMIA,
cucremaTrueckyo HoMeHkIaTypy (IUPAC) u TpuBuanbHbIC Ha3BaHHS OTACIbHBIX
BEILIECTB;

chOpMHUPOBAHHOCTh YMEHUSI ONPEEISITh BAJCHTHOCTh U CTEIIEHb OKHCICHUS
XMUMHYECKHX 3JIEMEHTOB B COCIMHEHMSX, BHJ XUMUYECKOH CBs3U (KOBaJeHTHasd,
WOHHAsl, METAJUIMYecKas, BOJOPOIHAS), TUN KPUCTAUTUYECKOW  PEIETKH
KOHKPETHOT'O BEIIECTBA;

chOpMUPOBAHHOCTh YMEHHSI OOBSICHATH 3aBUCUMOCTH CBOWMCTB BEIIECTB OT
BUJAa XMMHYECKOW CBSI3M U THUINA KPHUCTAUIMYECKOW pEemETKH, OOMEHHBIA U
JOHOPHO-aKLENTOPHBIA MEXaHU3MbI 00Pa30BaHUS KOBAJIEHTHOU CBS3U;

COPMUPOBAHHOCT, ~ YMEHHMH:  KIAaCCU(PUIMPOBATh.  HEOPraHUYECKHE
BELIECTBA [0 UX COCTABY, XUMUYECKUE PEAKLUU M0 Pa3JIUYHBIM MPU3HAKAM (YHCITY
MU COCTaBy pearupyrollux BEIIECTB, TEIJIOBOMY 3((eKTy peakuuu, U3MEHEHHIO
CTENIEHEH OKHCIEHUS 3JEMEHTOB, OOpPAaTHUMOCTH, YYacTHIO KaTajau3aTopa U
JPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHMS W KPUTECPHU JJIsS KiacCUPUKAIUH
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHii;

c(OpMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI MEPUOAMUECKOro 3aKoHa /.
W. MenpeneeBa U AEMOHCTPUPOBATH €T0 CUCTEMATH3UPYIOLLYIO, O0OBSICHUTEIbHYIO
1 IPOTHOCTUYECKYIO (DyHKIINY;

C(OPMUPOBAHHOCTh YMEHHUI: XapaKTepu30BaThb JJEKTPOHHOE CTPOEHUE
aTOMOB M HMOHOB XHMHMYECKMX DJJEMEHTOB NEPBOTO—YETBEPTOrO IMEPUOAOB
ITeprnognueckon cucrembr  JI.W. Menpeneena, WCTIONb3ys  TOHATHUA
«IHEPreTUYECKUE YPOBHU», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, 0-aTOMHBIE
opOuTanu», «OCHOBHOE U BO30YXIEHHOE JHEPreTUUYECKHE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XMMHUYECKUX BJIEMEHTOB U HUX
coequHeHU mno nepuogam u rpymnnam Ilepmommueckon cucremsr . U.
MeHneneeBa, BaJIeHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX 3JICKTPOHHBIX 000JI0YCK;

cOpMUPOBAHHOCTh  YMEHHUM: XapaKTepu3oBaThb (ONUCHIBaTh)  OOIIME
XUMHUYECKHE  CBOMCTBA  BEIIECTB  PA3JMYHBIX  KJIACCOB,  IMOATBEPXKIATH
CYLIECTBOBAHUE TEHETUYECKOM CBSA3M MEXKIYy HEOPIaHMYECKHMH BEIECTBAMU C
NOMOILBI0 YPABHEHUN COOTBETCTBYIOIINX XUMUUECKUX PEAKIUN;

C(OPMHUPOBAaHHOCTh YMEHHUsSI PAaCKpbIBaTh CYIIHOCTb.  OKHCIHUTEIbHO-
BOCCTAHOBHUTEIBHBIX PEAKLUN MOCPEICTBOM COCTABIEHHS 3JEKTPOHHOTO OanaHca
ATUX peaklui; peakuuil MOHHOTO OOMEHa MyTEM COCTABJICHHMS HMX TOJHBIX U
COKpAaIIEHHBIX  MOHHBIX  YPaBHEHMM,  pEakUMd  THAPOJIM3A;  PEAKLHU
KOMILJIEKCOOOpa3oBaHus (Ha mpuUMepe THAPOKCOKOMIUICKCOB IIUHKA U AJIFOMUHMS);



COPMUPOBAHHOCTh YMEHHSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIHUN C YYETOM HX IHEPTETUUYECKUX XAPAKTEPHUCTHUK, XAPAKTEP
U3MEHEHUSI CKOPOCTHM XHMHMYECKON peakuuu B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TaKKe XapakTep CMEIICHUS] XUMUYECKOT0 PAaBHOBECHS TOJI BIUSHUEM
BHEITHUX Bo3nekcTBui (mpuniui Jle [llatense);

chOpMHUPOBAHHOCTh YMEHHS  XapaKTEPHW30BaTh XUMHUYECKHE PEaKIIHH,
JIekKaIUEe B OCHOBE IPOMBIIUICHHOTO NOJYYEHHS CEPHOW KHCJIOTHI, AMMUAKA,
oOlIye HayyHble NPHUHIMIBI XUMUYECKUX IPOU3BOJCTB; 1EIECO00Pa3HOCTh
MPUMECHEHHUS HEOPTaHMYECKUX BEIIECTB B MPOMBINIJICHHOCTH W B OBITY C TOYKH
3pEHUS COOTHOLIEHUS PUCK-TI0JIb3;

c(hOpMUPOBAHHOCTh BIAJCHUS CHUCTEMOM 3HAHMM O METOoAaX HAyYHOTO
MO3HAHMS SIBJICHUM TpUPOABI — HAOIIOJACHUE, H3MEpPEHUE, MOJECIUPOBaHUE,
HKCIIEPUMEHT (pEalbHbII U MBICJIICHHBIN), UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHHS IPUMEHSATh 3TH 3HAHHS TPHU SKCIIEPUMEHTAILHOM UCCIEIOBAHUYU BEIIECTB
U i OOBSCHEHHS XUMHUYECKUX SBICHHN, HWMEIOIUX MECTO B MPHUPOJIE,
MPAKTUYECKOU ESATETbHOCTH YEJIOBEKA U B MIOBCEAHEBHOM )KU3HMU;

chOpMUPOBAaHHOCTh YMEHHUS BBIABIATH B3aMMOCBS3b XMMHUYECKHX 3HAHHUU C
MOHATUSAMH W TPEJICTABICHUSAMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0os1ee 0CO3HAHHOTO TOHUMAHUS MaTePUATILHOTO €IMHCTBA MHUPA,

chOpMUPOBAHHOCThL yMEHHUS TMPOBOJAUTH PACUYEThI. C KCIOJb30BAHUEM
MOHATHN «MaccoBasi JOJIsl BEIIECTBA B PACTBOPE» U «MOJSIPHAsT KOHLECHTPALUA;
Macchl BellecTBa Wik 00bEMa rasa Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00BEMY OJIHOTO M3 YYACTBYIOIIMX B pPEaKIMU BELIECTB; TEIIOBOro 3ddekra
peaKkuuy; 3HAYCHUS BOJOPOJHOIO IIOKAa3aTelsl PaCTBOPOB KHUCIOT U IIEJIOYEH C
U3BECTHOM CTENCHBIO JHCCOIMANMU; Macchl (00BhEMa, KOJNIMYECTBAa BEIIECTBA)
IPOAYKTA PEaKUUH, €CIU OJHO M3 HMCXOAHBIX BELIECTB JaHO B BHUJE PacCTBOpa C
onpenenéHHON MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA WUJIM JIaHO B H30OBITKE
(MMeeT mpHMecH); MOJNH BBIXOAA MPOAYKTA PEaKIHH; OOBEMHBIX OTHOIICHUM
ra3os;

chOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITEJIbHO IUIAHUPOBATh U TPOBOIUTH
XUMHYECKHH  JKCIepUMEHT  (TpOBENEHHWE  peakIMii  HMOHHOTO  OOMEHa,
NOATBEPAKICHUE KAYECTBEHHOTO COCTAaBA HEOPTraHWYECKUX BEUIECTB, ONPEICICHUE
cpeapl PAcTBOPOB BEUIECTB C IOMOIIBI0 HWHIMKATOPOB, HW3YYEHUE BIIASHUSA
pasnuyHbIX  (AKTOPOB HAa  CKOPOCTh  XMMHYECKOM  pEaKkIuu, pPEIICHHE
AKCIEPUMEHTANIBHBIX 3a7ad 1o TemaMm «Metame» u «Hemeramnb») ¢
coOroicHNEeM MpaBuil 0€30MacHOr0 OOpalleHUsl C BELIECTBAMHU U J1abOpaTOpHBIM
obopymoBanueM, (HOPMYIMpPOBATH IEb HMCCICIOBAaHUS, TMPEACTABIATH B
pa3nu4HON (QopMe pe3yibTaThl HKCIEPUMEHTA, aHATU3UPOBATH U OLIEHUBATH HX
JIOCTOBEPHOCTB;



c(hOpMHUPOBAHHOCTh YMEHHUM: COOMIOAATh MpaBuja MOJIb30BAHUS XUMUUYECKOU
nocyno u jgabopaTopHbIM 00OpyAOBaHWEM, oOOpalieHus ¢ BENIECTBAMH B
COOTBETCTBUU C HUHCTPYKIHUSMH MO BBIMOJHEHUIO JA0OPATOPHBIX XUMHYECKUX
OTIBITOB, AKOJIOTHUECKH II€JI€CO00pa3HOT0 TIOBEACHHUS B OBITY W TPYIOBOM
NEATEIIBHOCTH B IEJISAX COXPAHEHMS] CBOETO 3J0POBbS, OKPYKAIOUIEH MPUPOTHOU
cpeabl W JOCTHXKEHUA €€ YCTOMUMBOIO pa3BUTHUS, OCO3HABAaTh OIMACHOCTH
TOKCUYECKOTO JIEUCTBUS HA KUBBIE OPraHU3MBbI ONPEIEIEHHBIX HEOPTraHHUYECKUX
BEIIECTB, TOHUMAas cMbIc noka3zaress [1/1K;

chOpMUPOBAHHOCTh YMEHHUU: OCYIIECTBIATh IICJICHANPABICHHBIA TTOUCK
XUMHYECKONH MHPOPMAILIUU B PA3TUYHBIX HCTOYHHUKAX (HaydHas ¥ yueOHO-Hay4yHas
JMTEpaTypa, CPeACTBa MaccoBor MH(popManuu, MHTEpHET U Ipyrue), KpUTHYCCKH
aHAJIM3UPOBATh XUMUYECKYI0O MH(pOpMAINIO, NepepadaThiBaTh €€ M HUCMOJIb30BATh
B COOTBETCTBUHU C MOCTaBIICHHOMN y4aeOHOMI 3aa4ei.
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Ne ni/m P Kourpoiabnsie | IIpakTHyeckue (uuhp )
NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atoma. [lepuoanyeckuii 3aKkoH
1.1 u [lepuoanueckas cucteMa XUMHYECKUX 9
anemenToB 1. 1. MenaeneeBa
19 Crpoenue BemniectBa. MHOroob6pasue 11 1
BEIIECTB
1.3 XUMUYECKUE PEaKIHU 19 1 3
Wroro mo pazueny 39
Pa3nen 2. Heopranmyeckasi XuMust
2.1 Hemertamier 31 3
2.2 MeTtannsl 23 2
Hroro o pazgeny 54
Pa3nen 3. Xumus u :Ku3Hb
31 MeTtoapl No3HAHUSA B XUMHUH. XUMHUS U 9
' KU3Hb
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTrBo yacos

KonTpoabHbie

Bcero
padoThI

IIpakTHyeckue
padoThbI

JlaTa
H3ydeHust

DJIEKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpenMer 1 3HaUYE€HNE OPraHUYECKOM
XMMHUH, IPEJICTAaBICHUE O MHOT000pa3uu
OPraHMYECKUX COCOUHEHUI

DJEKTPOHHOE CTPOEHHE aToMa yriiepoia
(ocHOBHOE W BO30OYXKIEHHOE COCTOSIHUS).
BasieHTHBIE BO3MOXXHOCTH aTOMa YriiepoJia

XuUMHYECKas CBSI3b B OPraHUYECKUX
COCTMHECHHSIX. MeXaHu3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHMs] OpraHMYECKUX
coennHennii A. M. byrieposa

Buasl uzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ deKTH B MOJIEKYIaX OPraHUuYeCKUX
COeIMHEHNI

[Ipencrasienue o kiaccupUKauy u
cucremarnyeckas Homenkinatypa (IUPAC)
OpPraHHYECKUX BEIIECTB

Knaccugukanus peakuuii B opraHn4eckoi
XUMUH




CucreMarusanusg 1 0000IIEHNE 3HAHU 110
TEME

AJIKaHBI. TOMOJIOTHUYECKHM psifl, 001Ias
dbopmMyna, HOMEHKIIATypa H H30MEepus,
AJIEKTPOHHOE U POCTPAHCTBEHHOE

CTPOCHHUE MOJICKYII

10

dusuueckre 1 XUMUYECKHE CBOMICTBA
AJIKAaHOB

11

HaxoxneHue ankaHoB B IpUpo/IE.
CriocoOpl 1osyuyeHus: ¥ MPUMEHEHUE
AJIKaHOB

12

[uknoankanel: o0mas Gopmyra,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMHUYECKHX CBOMCTB, CIIOCOOBI
HOJIYYCHUS ¥ IPUMCHEHHE

13

Pemenne pacu€THbixX 3a/1a4 Ha
ompeaeNeHNue MOJICKYAIPHONU (POpPMYITBI
OpPraHMYeCcKOTO BEIECTBA 10 MACCOBBIM
JIOJIIM aTOMOB DJIEMEHTOB, BXOISIIHUX B €TI0
cocraB. CucreMarusanus 1 00001IeHNe
3HAHWH 110 TEME

14

AJIKEHBI: TOMOJIOTHUYECKHH psJl, oO1Ias
dbopmyna, HOMEHKIIATypa, dJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIL.
CTpyKTypHas U LIUC-TPaHC-U30MEPUS
aJIKEHOB

15

dusnyeckre ¥ XUMUYECKUE CBOWCTBA
ankeHoB. [IpaBuino MapkoBHHKOBA




CriocoOpl 1osyuyeHus: ¥ IPUMEHEHUE

16
QJIKEHOB
[IpakTrueckas padota Ne 1 o Teme
17 "[lomydeHue dTUICHA U U3yUEHUE €r0
CBOMCTB"
Pemenne pac4€THbIX 33124 HA
18 onpezeneHue MOJICKYIIPHOU (popMyIbI
OpPraHUYECKOTO BEIIEeCTBA
ANKaJMeHbl: CONPSHKEHHBIE,
19 U30JIMPOBAHHbIE, KYMYJIHPOBaHHbIE.
Oco0eHHOCTH 3TEKTPOHHOTO CTPOCHHUS
20 XHWMHUYECKHE CBOMCTBA CONPSKEHHBIX
JIMEHOB
21 CriocoOblI monyueHus: ¥ MpUMEHEHUE
aJIKa/INEHOB
AJNKUHBI: TOMOJIOTUYECKUH PsiJl, 001Iast
99 dbopmyna, HOMEHKIIATypa, dJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYI,
¢uznyeckue cBoiicTBa
23 XHUMUYECKHE CBOWCTBA aTKMHOB
24 KayecTBeHHBIE peakuyi HA TPOWHYIO CBSI3b
CriocoObl osydyeHus: ¥ MpUMEHEHUE
25 AJIIKUHOB
Pemenue 3anaq: pacy€Tsl Mo ypaBHEHHUIO
26 XUMHUYECKOH peakiuu
Cucremaru3anys u 00001eHIe 3HaHUH 110
27 TeMe
28 ApEHBI: TOMOJIOTUYECKHH psifl, 001as




dbopmyrna, HOMEHKIIATypa. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ
OCH30J1a ¥ TOJIyoJa, UX (PU3NICCKUE
CBOICTBa

XUMUYeCcKHe CBOMCTBA ApPCHOB: pCaKIIUH

29
3aMeIlEeHUs
XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU
30 IIPUCOEAUHEHNUS, OKUCIEHUE TOMOJIOTOB
OeHzona
31 OcoOeHHOCTH XUMHUECKUX CBOWCTB
CTHpOJIa
Pemenne pacu€THbIX 3a1a4 HA
32 oInpezeIeHUEe MOJIEKYIIPHON (POpMYIIbI
OpPraHUYECKOTO BEIIECTBA
33 CriocoObl 1osyuyeHus: ¥ MPUMEHEHUE
apeHoB
34 I'enerndeckas CBsI3b MEXAY Pa3InYHBIMU
KJIacCaMM YTJI€BOAOPOJIOB
Pac4€rbl 0 ypaBHEHUSAM XUMHUYECKUX
35 peakuuii. Cuctemartuzaius u 00001eHne
3HAHMI 110 TeEME
ITpuponuslii ra3. [lonmyrHele HeQTHbBIE
36 rassl
KaMmeHHBI# yrosb 1 NpOAYKTHI €r0
37 nepepadoTKu
Hedtp u ciocoOb1 e€ nepepaboTKH.
38 [IpuMeHeHne TPOIYKTOB NEepepadoTKU

HeDTH




39

T'eneTnueckas cBsI3b MCKAY pa3InYHbIMU
KJIacCaMu YTiIeBOJ0POJIOB

40

FaJ'IOFeHOHpOI/ISBOI[HBIe YIJICBOAOPOJ0B:
SJICKTPOHHOEC CTPOCHHUE, pCaKIINN
3aMCIICHUA rajloréHa

41

JeiicTBue 1ienouei Ha
raJIOreHIPOM3BOIHbIE. B3anmonelicTBre
JUTAJIOTCHAJIKAHOB C MATHUEM U IIMHKOM

42

CucreMarusaiys U 00001IeHUE 3HAHUH 110
pazneny "YTieBo1opoasl”

43

Kontposbhas paboTa mo teme
mn mn
VYrieBo10po/ibl

44

[IpenenbHble 0JHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKUH psifl, o0mas hopmyra,
CTPOEHUE MOJIEKY, H30Mepus,
HOMEHKJIaTypa, Kiaccudukanus,
(uznyeckue cBoicTBa

45

XHUMUYECKUE CBOMCTBA MPEAETbHbBIX
OJTHOATOMHBIX CIIUPTOB

46

CriocoObl osyuyeHus: ¥ MpUMEHEHUE
OJTHOATOMHBIX CITUPTOB

47

[Ipocthie 3¢upbl: HOMEHKIIATypa U
U30MepHsl, 0COOCHHOCTH (PU3NIECKUX U
XUMHUYECKUX CBOWCTB

48

MHoOT0aTOMHBIE CIUPTHI: ITUIICHTIIUKOJIb U
TIIALEPHH, UX (PU3UYECKUE U XUMUYECKUE
CBOMCTBA

49

CniocoObl mosTy4eHus: U IPUMEHEHUe




MHOI'0AaTOMHBIX CITUPTOB

deHo: cTpOEHHE MOJIEKYIbI, (PU3NUYECKUE

>0 cBoiicTBa. TOKCHYHOCTH peHoIIa

51 XuUMHYECKHE CBOMCTBA (heHoIa

52 CriocoObl 1os1yuyeHus: ¥ IPUMEHEHUE
¢denoia
[IpakTnueckas padota Ne 2. Pemienue

53 SKCHEPUMEHTAIbHBIX 33/1a4 110 TEME
"Cnuptsl U (eHoJIbI"

54 CucremaTuszanus 1 000011eHNEe 3HAaHUH 110
TeMe
ANbJIETH]IBI U KETOHBI: SJIEKTPOHHOE

55 CTpOeHHe KapOOHUIBHOMN TPYIIIIBI;
TOMOJIOTHYECKHUE PAJIbI, 001mas popmyna,
M30MepHsi 1 HOMEHKJIATypa

56 ANbJIETH]IBI U KETOHBL: (PU3HYECKHE
CBOMCTBA; PEAKIMH MPUCOCTMHECHUS

57 Peakiuy okucIeHNs U KaUeCTBEHHBbIE
pEaKIMy alIbJCTHIOB M KETOHOB

58 CrniocoObl nosyyeHus: allbJIeTU0B U
KETOHOB
OnHOOCHOBHBIE TIpEIeNTbHBIE KApOOHOBBIE

59 KHCJIOTBI, 0COOEHHOCTH CTPOCHUS HX
MOJIEK VI

60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCIIOT, UX (pu3nveckue CBOWCTBA

61 XUMHUYECKUE CBOMCTBA NPEEIbHBIX

OJHOOCHOBHBIX Kap6OHOBLIX KHUCJIOT




62

Oco0eHHOCTH CBOMCTB MypaBbHHON
KUCIIOTBI. MHOTOOOpa3ue kapOOHOBBIX
KHUCIIOT

63

Oco0OeHHOCTH CBOMCTB: HEMIPEAEIbHBIX U
apoMaTU4eCKHX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCHUKAPOOHOBBIX
kuciot. [IpencraBuTenu BpIcIIUX
KapOOHOBBIX KHCIIOT

64

Ilonsatue o IMPOU3BOAHBIX Kap60HOBBIX
KHUCJIOT

65

CnocoObl nosyyeHus: ¥ MpUMEHEHUe
KapOOHOBBIX KHUCIIOT

66

CrnoxHble 3(UpPbI: TOMOJIOTUYECKUAN DAL,
obmas popmyra, H30MEpHs U
HOMEHKJIaTypa

67

dusnyeckre U XUMHUYECKHUE CBOMCTBA
3upos

68

Pemenne pacu€THbIX 3a7a4; 10 YpAaBHEHUIO
XUMUYECKOHN peakiiu, Ha ONpeIeIICHUE
MOJIEKY/ISIPHOH (POPMYIIBI OPraHUYECKOTO
BelllecTBa

69

[Tpaktudeckas padora Ne 3. Pemenwne
IKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"Kap6oHoBble kuciaoTsl. CiaoxHbIe 3pHUpHI"

70

XKupsl: crpoeHue, pusnueckue u
XUMHUYECKUE CBOWCTBA (THIPOJIH3)

71

Oco0OeHHOCTH CBOMCTB KUPOB,
coJiepKaluX OCTATKH HEMPEAeIbHBIX




KUPHBIX KACIOT. JKUpBI B IpUpOIE

Mpbl1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCIIOT, UX MOolee aeiicTteue. Ilonsatue o

2 CHHTETHYECKMX MOIOIIUX CPEACTBAX
(CMCQ)
I'eneTnueckast CBsI3b YIriaeBOJIOPOJIOB U

73 KHUCJIOPOACOAEPKALUX OPraHMYECKUX
BEIIIECTB

74 PacuéTsl 10 ypaBHEHUSIM XUMHUYECKUX
peakuui

75 Cucrematu3anus u 00001eHIe 3HaHUH 110
Teme
OO01mmas XxapakTepHUCTHUKA YIIICBOJIOB U

76 Kiaccudukanys yrieBoaoB (MOHO-, IH- U
HOJIMCaXapH/IbI)

7 MoHocaxapusl: (puzndecKre CBOMCTBA U
HaXO0JK/ICHUE B MPUPOJIe
[TpuMeHeHue r1I0K03bl, €€ 3HaUeHUE B

8 KHU3HEJIEATETbHOCTH OpraHn3Ma
JlucaxapuIpl. caxaposa, MajlbTo3a U

79 nakro3a. Haxoxxenue B npupoje u
NpUMEHEHNE TUCaxXapuIoB
[Tommucaxapuabl: cTpoeHHE MAaKPOMOJIEKYIT,

80 (uznyecKkue U XUMUYECKHE CBOMCTBA,
NpUMEHECHNE

81 [Tonatue 06 NCKYCCTBEHHBIX BOJIOKHAX

82 Pemenue pacueTHbIX 3a1a4 Ha

OTIPEACIICHUE IO BBIXOJa MTPOAYKTA




pCaKknun OT TCOPECTUYCCKU BO3MOKHOI'O

CucreMmatusaius 1 0000IeHIE 3HAHNT T10

83
paszueny
KonTposnbnas pabora no teme

84 "Kucnopojaconep:xaiiyue opraHnueckue
COECIUHEHUS
Amunbl: ki1accupuKkanus, CTpoeHHe

85 MoJIeKY1, oOmas popmyia, usomepus,
HOMEHKJIaTypa U (U3UYECKHUE CBOMCTBA

86 XUMHUYECKUE CBOICTBA aln(haTHUECKUX
aMUHOB

87 AHWIUH: CTPOEHHE aHUJIMHA, 0COOCHHOCTH
XMMHUYECKUX CBOMCTB aHUJIMHA

38 CriocoOblI monyueHus: ¥ MpUMEHEHUE
anudaTuyecKux aMUHOB
AMUHOKHCIIOTBI: HOMEHKJIATypa U

89 nu3zomepus, (pu3nyecKrue CBOICTBa.
OTtnenpHbIE IPEICTAaBUTENH O
AMUHOKHCIIOT
XYWMHUECKHE CBOMCTBA aMUHOKHCIIOT, UX

90 OMO0JIOrMYeCcKOe 3HaUEHNE aMUHOKHUCIIOT.
CuHTEe3 ¥ TUIPOIIU3 MENTHUIOB

91 benku kak npupoiHbIE TOJUMEPHI;
CTPYKTYpPBI OEJIKOB

92 XUMUYECKUE CBOMCTBA OEITKOB
A3oTcoepKaline reTepouuKInYecKue

93

COCOMHCHMUA. HYKJICI/IHOBLIC KUCJIOTBI.
COCTaB, CTPOCHHUE U Oouooruyeckas POJIb




94

[IpakTuueckas padota Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"A3o0TcoaepKallue OpraHnYecKue
COECIUHEHUS

95

[Ipaktnueckas padota Ne 5. Pemenne
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Pacnio3naBaHne OpraHuYECKUX
coenrHeHnin"

96

KoHTposbHas padoTa 1o Teme
"A3oTcoaepKalire OpraHuIecKue
coeqnHeHus"

97

OCHOBHBIC TIOHATHS XUMHUH
BBICOKOMOJICKYIIAPHBIX COCIUHECHUH U
MCTOAbI UX CUHTC3a —IIOJIUMCEPU3AIHA U
HOJIMKOHACHCA A

98

[Tnactmaccel. YTunuszanus u nepepadoTka
IUIaCTHUKA

99

OnactoMepsl: HaTypaJIbHBIN
CUHTETUYECKUE KaydyKku. Pe3nna

100

Bomoksa: HaTypaJbHBIC, HCKYCCTBCHHBIC,
CUHTCTUYCCKUC. HOJ'II/IMepBI CricoraJIbHOI'O
Ha3HAa4YCHUA

101

ITpakTuueckas pabora Ne 6. Pemenue
HKCHEPUMEHTATBHBIX 33/1a4 10 TEME
"Pacmo3HaBaHue MI1acTMacc U BOJOKOH"

102

O00011IeHIE U CHCTEMAaTU3AIIHUA
U3Y4EHHOTO MaTepHaia 1o Teme
"BoicokoMOeKyasipHbIE COETUHEHUS




OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102




11 KIIACC

Kosmn4yecTBO 4acoB DJIEKTPOHHbIE
Ne ara u¢posBbie
/i Tema ypoka Beero Kontpoabubie | IIpakTuueckue iyqemzm :)Iﬁl()l:ll;OBaTeﬂbeIe
padoThbI padoThbI pecypenI
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUI 1
aneMeHT. M3oTomnbl
5 CrtpoeHnue 3JIeKTPOHHBIX 000JI0UEK aTOMOB, 1
KBAaHTOBBIC YKCIIa
3 Krnaccudukarys XuMHIECKUX 3JIEMEHTOB (S-, 1
p-, d-, f-amemenTsI)
4 Pacnpenenenue 31eKTpOHOB 10 aTOMHBIM 1
opOuTaIIM
DNEeKTpOHHBIC KOHPUTYPAIIUH aTOMOB
5 3JIEMEHTOB B OCHOBHOM U BO30YXJIEHHOM 1
COCTOSIHUH
6 DNeKTpOoHHbIE KOHGUTYpAIlMU HOHOB.
DNeKTpOOTPULIATENBHOCTD .
[Tepuonnueckuit 3akoH u [lepronnueckas
7 cucTeMa XuMuueckux snemeHTon /1. 1.
Menpeneea, CBs3b C COBPEMEHHON TEOPUEN L
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
3 XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH
MPOCTHIX U CJIOKHBIX BEUIECTB MO TPYINIaM U .
nepuoiam
9 Cucremarusaius 1 00001IeHIE 3HAHUH TI0 1




TEMC

10

Bunpr xuMmudeckon cBsi3u. MexaHU3MBbI
00pa3oBaHMs KOBAJICHTHON CBSI3H.
Bopopoanas cBsi3b. MexxMoneKyIsipHble

B3aUMOIEUCTBUS

11

BaneHTHOCTB U BaJIeHTHBIE BOBMOYKHOCTH
aToMOB. CBS3b 2JIEKTPOHHOU CTPYKTYPHI

12

MOJIGKY]I C UX TCOMETPUICCKHUM CTPOCHUEM

[TpencTaBneHns: 0 KOMIUIEKCHBIX
COCIMHEHHUAX . COCTaB M HOMEHKJIATypa

13

BemecTBa MOJIEKYIAPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUs. THIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIICCTB

14

IlonsTue o AUCHICPCHBIX CUCTEMAX.
HpeHCTaBHeHI/Ie 0 KOJUIOMJIHBIX PACTBOpPAX

15

HcTuHHBIE paCTBOPBI: HACBILEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparet

16

CrniocoObl BbIpaKeHUsI KOHLIEHTPALH
pPacTBOpPOB

17

Pemenue 3a1au ¢ UCIOIb30BaHUEM OHSATHI
""MaccoBast 707151 pacCTBOPEHHOTO BEIIeCcTBa,
"MoJIsipHas KOHIIEHTpaus'"

18

Knaccugukamnus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEIIECTB

19

CI/ICTCMaTI/I3aI_[I/I$I u 0606H_[6HI/IG 3HAHUM IO
TEMC




20

KontponsHnas padora no temam "Crpoenue
aroMa. [leproauyeckuil 3aK0H 1
[Tepuoanyeckas cucTeMa XUMHUYECKUX
anementoB J[. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOoOpas3ue BeniecTs"”

21

Knaccudukanus XuMuyeckux peakiui B
HEOPraHUYECKOH U OpraHNuecKOil XUMUHU.
3aKOH COXpaHEHUs MACChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBpAIlCHUs SHEPTUH PU
XUMHUYECKUX PEaAKIIHIX

22

TernoBsie 3pHEKTH XUMUUIECKUX PEAKITHIA.
TepMmoxumMunyeckue ypaBHEHUs

23

Breraucnenus mo YPaBHCHUAM XUMHUYCCKUX
peaKuHﬁ U TCPMOXHUMUUYCCKHUM YpPAaBHCHUAM

24

CKopoCTh XMMHUYECKOH peakuuu, eé
3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB.
Karanus u xaTainzatopsl

25

['omoreHHsbIe U reTEpPOreHHBIE PEAKIIUH

26

ITpakTnyeckas padora Ne 1 o teme
"BnusiHue pa3znuyHbIX (HaKTOpPOB Ha
CKOPOCTh XUMUYECKOW peaKuu'

27

OOpaTtumble U HEOOpaTUMBIE PEaKIUH.
XHUMUYECKOE PABHOBECHE

28

[Ipaktudeckass pabora Ne 2 mo Teme
"BnausiHue pazauuHbBIX (PAKTOpOB Ha
MOJIOKEHNE XUMUUECKOTO PaBHOBECHS "

29

DnekTpoauTrdeckas aucconuanus. CHuibHbIE
U ciadbie AeKTponuThl. CTeneHb




JUucconuanuu

Nonnoe npoussenenue Boasl. Cpena BOAHBIX

30 pactBopoB. Bonopoausiit mokasaress (PH)
pacTtBopa

31 I'maponus coueit. Peakiuu, nmporekarmue B
pacTBOpax 3JIEKTPOJIUTOB
[IpakTrueckas padota Ne 3 o Teme

32 "XuMHYecKue peakliuu B pacTBOpax
AMEKTPOJIUTOB"
OKHCITUTETLHO-BOCCTAHOBUTEIILHBIE

33 peakuuu. BaxuHeime OKUCIUTENN U
BOCCTaHOBUTEIH

34 MeTo1 3JIeKTPOHHOTO (JIEKTOHHO-HOHHOTO0)
Oanmanca

35 DNEeKTPOIN3 PaCTBOPOB U PACILIIABOB
BEILIECTB

36 Pemenne 3a1a4y pa3inuyHbIX THIIOB

37 Pemenne 3a1a4 pa3nuyHbIX TUIIOB

38 CucremaTuszanys 1 0600111eHNEe 3HAaHUH 110
TeMe "' XHUMHYECKUE peaKIiu"
KonTponbHas padota no teme "Xumuueckue

39 peakiuu’
[Tonmoxenue HemeTamios B Ilepuoauueckoit

40 cucTeMe XuMuueckux anementon J1. U.
MemneneeBa 1 0COOEHHOCTH CTPOCHHUSI UX
aToMoB. Ou3nueckre CBOMCTBa HEMETAIIIOB

a1 AnnoTponusi HEeMETaJIoB (Ha mpuUMepe

KHCIIOpOoa, cepsl, hochopa u yrirepoaa)




Bonopona: nonydenue, pusndeckue u

42 XUMHUYECKUE CBOMCTBA. ['mapuabl
["anoreHsl: HaX0X/JIEHUE B IPUPOJIE, CIIOCOObBI

43 MOJTy4eHUsI, PU3HIECKHE M XUMHYCCKUE
CBOMCTBA
lManorenoBoopoasl. Baxuelmue

44 KHCJIOPO/ACOAEPIKaINE COSAUHEHUS
raJoreHoB
JIaGopaTOopHbIE€ U IPOMBILUIEHHBIE CIIOCOOBI

45 noJiyuyeHus rajgoreHoB. [Ipumenenue
raJIOT€HOB M UX COCIMHEHUU
[IpakTuueckas padora Ne 4. Pemenue

46 AKCIIEPUMEHTAIBLHBIX 33124 110 TEME
"T"asorensr"
Kucnopon: naboparopusie u

47 HPOMBIIIJICHHbIE CIOCOObI OIYYEeHHUS,
¢dusnueckue U xuMuueckue corictra. O30H.
[IpuMeHeHne KucIopoaa 1 030Ha

48 Oxcupl ¥ TEPOKCHUIBI

49 Pemienue 3aa4 pa3InyHbIX TUIIOB
Cepa: Hax0KJIeHHE B IPUPOJIE, CIOCOOBI

50 HOJy4eHus!, PU3MUECKUE U XUMUYECKHE
CBOICTBa

ol CepoBosopo, CYIb(HIbI

52 Kucnopoacoaep:xariye coeTMHEHHs! CEpPBbI.
Oco0eHHOCTH CBOMCTB CEPHON KUCIIOTHI

53 ITpakTuueckas pabora Ne 5. Pemenue

SKCHEPUMEHTANbHBIX 33a4 1o Teme "Cepa u




eé coequueHnd’

A30T: HaX0XJICHUE B IPUPOJIE, CIIOCOOBI

54 NOJy4eHUs!, PU3UUECKUE U XUMUYECKHE
CBOMCTBAa. AMMHUAK, HUTPHUIbI

55 Kucnopoacoaepsxariye coeTMHEHHS a30Ta.
OcoOeHHOCTH CBOMCTB a30THOW KUCIIOTHI

56 [TpumMeHeHne a30Ta 1 €ro CoOeAMHEHHA.
A30THBIC yIO0OpeHUs
docdop: Hax0KAEHUE B IPUPOJIE, CIIOCOOBI

57 MOJIy4eHUs], PU3NUECKUE U XUMUYECKHE
cBoiictBa. ®ocuas u pochun

58 Oxcuapl hocdopa, pochopconepxaime
kucaoTbl. Cosu GpocPOpHON KUCTOTHI

9 [Tpumenenune pochopa u ero CoeTUHEHHH.

> dochopubie ynoOpeHus
[IpakTuueckas pabota Ne 6. Pemenue

60 AKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe "A30T U
dbocdop u ux coeauHeHus"
VYraepon: HaxoXk/A€HUE B IPUPOJIE,

61 QIJIOTPOTIHBIE MOAUPUKAIMY; PUZNYECKHE U
XUMHUYECKHE CBOWCTBA, TPUMEHEHHE
Oxcun yrinepoaa(ll), okenp yriepona(lV),

62 yrojibHast KUCJIO0Ta U e€ CoJIu

63 Pemenne 3a1a4 pa3nuyHbIX TUIIOB
KpemHuii: HaxoxaeHue B MpUpo/JIe, CHOCOOBI

64 HOJTy4eHUs!, PU3MUECKUE U XUMUYECKHE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHHEBast KHCIIOTA,




CUJIMKAThI

HpI/IMeHeHI/Ie KpEMHHA U €T0 COGHHHGHHﬁ.

66 Crexiio, ero noyydeHue, BUAbl CTEKIa

67 Pemmenune 3amay pa3uvHbIX TUIIOB

68 Cucremarusanus u 00001IeHNe 3HAHUH 110
teme "Hemeramibr"

69 Kontponbhas padoTa o teme "HemeTamisr"

70 Amnanu3z pe3ylnbTaToB KOHTPOJIbHOM paboTHl,
KOPPEKIHS OIIHOOK
ITonoxxenne meramos B Ilepnoanyeckoin

71 CHCTEME XHMHUYECKUX JICMECHTOB.
Oco0eHHOCTH CTPOCHUSI SJIEKTPOHHBIX
000JI0YE€K aTOMOB METAJIOB

79 OO0mue pu3nIecKue CBOWCTBAa METAILJIOB.
[IpuMeHeHre MEeTaIoB B OBITY U TEXHUKE

73 CnnaBsl MetauioB. Koppo3us metanion

74 Pemenue 3ana4 pa3nn4HbIX TUIIOB
DNEKTPOXUMHUYECKUHN PSJT HATIPSDKEHU I

75 MeTaiioB. O01Ke crnocoObl MOTydeHHs
METaJIJIOB
O6mast xapakTepucTuka Mmetamion |A-
rpynisl [lepuonueckoi cucTemMsl

76 XUMUYECKUX 3JIeMEHTOB. HaTtpuii u xanuii:
noyiyueHue, pusndeckre u XMMHIECKre
CBOJCTBa, MPUMEHEHHUE TPOCTHIX BEUIECTB U
UX COCIUHEHU

- O6mas xapaktepuctuka Mmetamion [A-

rpynmsl [lepnoanueckoil cucteMsl




XUMHYECKUX DJIEMEHTOB. Marumii u

KaJIBIUI: TIOy4YeHue, Gu3nIecKue u
XUMUYECKUE CBOMCTBA, IPUMEHEHUE
MIPOCTBIX BEUIECTB U UX COCIUHEHUN

78

JKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79

AJtoMuHMIA: IoNydenue, Gpusnyeckue u
XMMHYECKUE CBOMCTBA, IPUMEHEHUE

80

AmMdoTepHbIe CBOMCTBA OKCHIA U
TUJIPOKCH/IA ATFOMUHUSA,
TUAPOKCOKOMILIEKCHI aJTFOMUHMS, X
MpUMEHEHNE

81

Pemenue 3amau Pa3JIMYHbIX TUIIOB

82

[IpakTuueckas padorta Ne 7. Pemenue
AKCTIIEPHUMEHTAIBHBIX 33/1a4 110 TeME
"MerTasuibl IJIaBHBIX MOArPYyMI”

83

OO61m1as XapaKTepPUCTHKA METAILIOB
no6ounbix noArpymn (Bb-rpym)
[TeproauuecKoii CUCTEMbI XHMHUYECKUX
AIIEMEHTOB

84

du3znyeckue U XUMHYECKHE CBOMCTBA XpoMa
" €ro COG)II/IHGHI/Iﬁ, X IPUMCHCHUC

85

Baxueiimune coeMHeHUsT Maprasua.
[Tepmanranat Kanus, €ro OKUCIUTEIbHbIE
CBOHCTBa

86

duznueckre 1 XUMUYECKHE CBOKCTBA JKeJe3a
u ero coeauHenui. Ilonydyenue u
[IPUMEHEHUE CIUIABOB JKelle3a

87

dusudeckre U XUMHUYECKHE CBOMCTBA MEIU U




€€ COCIMHECHUH, UX IPUMEHEHHE

dusnyeckre U XUMHUYECKHUE CBOMCTBA IIMHKA

88 U €r0 COEJMHEHNH, UX IPUMEHEHHUE.
I'mnpoKCOKOMILIEKCHI IUHKA
[IpakTuueckas pabora Ne 8. Pemenue

89 AKCIIEPUMEHTAJIBLHBIX 33124 110 TEME
"MeTauibl TOOOYHBIX TOATPYIIT

90 Pemenue 3a1a4 pa3au4HbIX TUIIOB

o1 O06o00muIeHre ¥ CUCTeMAaTH3aIH U3YICHHOTO
Marepuana 1o teme 'Mertamisr"

92 KonTpoipnas padora mo Teme "Meramibr”

03 AHanu3z pe3ynbTaToB KOHTPOJIbHOM paboTHl,
KOPPEKIHS OIIHOOK
Ponp xumuu B oO6ecriedeHnH yCTOHYHBOTO

94 pa3Butus yenoneuectra. [lonstue o
HAyYHBIX METOJAX MCCIICOBAHNUS BEIIECTB
HayuHble mpUHIIUIIBI OpTraHU3aluu
XUMHUYECKOTO TPOU3BOCTBA.

9 [TpombInIeHHBIE CTIOCOOBI MOTYIESHUS
BaKHEHUIIINX BEIIECTB

9% XUMHUYECKOE 3arpsi3sHEHIE OKPYKaroIei
Cpeabl U €ro MocieaACTBUs
XUMHS U 37I0pOBbE UeIOBEKA.

o7 JlekapcTBEHHBIE CPECTBA

98 Xumus nuid. Poirs XxumMun B oOecrieyeHnn
MUILEBOI 6e30MacHOCTH

99 Kocmernueckue u napdromMepHbie CpeicTBa.

BritoBag xumus




Xumus B CTpOUTENILCTBE. BaskHelmue

100 CTPOMTENIbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl
101 XHMHUS B CEIIBCKOM XO3SHCTBE. 1
Oprannueckre ¥ MUHEPAJIbHbBIE yI0OpEeHUS
102 Cucremarusanus u 0000IICHUE 3HAHUH T10 1
TeMe
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Epemun B.B., Ky3smenko H.E., Tepennn B.U., [Ipo3nos A.A., JlyHun

B.B./mox pen. Jlyauna B.B. Xumus (yray0saennsiit yposens). 10 kimace. - M, :

Hpoda, 2022

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

himiya_type-metodicheskoe-posobie/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bubanoreka IIOK https://m.e dsoo.ru



https://m.edsoo.ru/00ad9cb2

